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NEEDED TO BUILD 


Buys the Material 
THIS HOME! 


cannot but help net a handsome income. Six Rooms and Bath, plenty of Closets. 
struction throughout. 
V. selected with great care, excellent quality throughout, entirely 


Clear Georgia Pine, up-to-date stvle and finish. Standard co 
_ The material we furnish or construction is all BRAND NE 
suitable and in some localities almost too good for the purpose 


Price includes Blue Prints; Architect’s 
Specifications; Full Details; Working 
Plans and Typewritten Material List 


OUR HOUSE DESIGN NO. 163 


Our Design No. 163 is one of the neatest, most compact and 
practical houses ever built. It is beauty, s\mmetry and prac- 
ticability combined. Much time and expense has been spent 
ings ining this house to the very best advantage in the use of 
material, plan of rooms, stvle of construction. It cannot be 
improved. An ideal city or country home, an inventinont that 
Entire interior including floors furnished in 


intended. 


We are experts, not only in Building Material cost and values, 
but in house planning as well 


Our Guaranteed Building Proposition insures you ample quantities to complete the job strictly according to plans; prompt 
shipment, safe delivery and a personal follow-up letter from our President to find out whether our promises to you have been kept. 


Absolute satisfaction in the entire deal is what we offer. 


We Save You Big Money on Lumber and Building Material! 


The Chicago House Wrecking Co. is the largest concern in the world devoted to the sale of Lumber, Plumbing, Heating Apparatus 


and Building Material direct to the consumer 


No one else can make you an offer like the one shownabove. We propose to furnish you 


everything needed for the construction of this building except Plumbing, Heating, Paintand Masonry material. Write for exact details of 


what we furnish. It will be in accordance with our specifications, 


which are so clear that there will be no possible misunderstanding. 


How We Operate 


We purchase at Sheriffs’ Sales, Receivers’ Sales and Manu- 
facturers’ Sales, besides owning outright sawmills and lumber 
yards. Usually when you purchase your building material for the 
complete home shown above, el ewhere, it will cost you from 
50 to 60 per cent more than we ask for it. By our “‘direct to you” 
methods we eliminate several middlemen’s profits. We can 
prove this to you. 


What Our Stock Consists of 


We have everything nee ae din Building Material fora building 
of any pect. Lumber, Sash, Doors, Millwork, Structural Iron, 
Pipes, Valves and Fittings, "Steel and Prepared Koofing. Our 
stock includes Dry Goods, Clothing, Furniture, Rugs, Groceries, 
etc., Machinery, Hardware, Wire Fencing — in fact, anything 
required to build or equip. Everything for the Home, the Office, 
the Factory or the Field, besides everything to wear or to eat. 
Send us your carpenter’s or contractor’s bill for our low estimate. 
We will prove our ability to save you money RITE US 
TODAY, giving a complete list of everything you need. 


Free Book of Plans 


We publish a handsome, illustrated book, containing designs 
of Houses, Cottages, Bungalows, Barns, etc. We can furnish 
the material complete for any of these designs. ‘This book is 
mailed free to those who correctly fill in the coupon below. Even 
if you have no immediate intention of building, we advise that you 
obtain a copy of our FREE BOOK OF PLANS. It’s a val- 
uable book. 


Our Guarantee 


This company has a capital stock and surplus of over 
$1,000,000,00. Absolute satisiaction guaranteed im every detail 
If you buy any material from us not as represented, we will take 
it back at our freight expense and return your money. e recog- 
nize the virtue of a satisfied customer. We will in every instance 
“*Make Good.’ ‘Thousands of satisfied customers prove this. 
We refer you to any bank or banker anywhere. Look us up in 
the Mercantile Agencies. Ask any Express Company. Write 
to the publisher of this publication. Our responsibility is un- 
questioned. 


$2.00 Buys a Complete Set of Blue Print 


material, transportation charges prepaid, for the low cost of $2.00. 
sition to you is that after receiving these blue prints, specifications 


s We send you a set of plans for the house described above, 


including the necessary specifications and complete list of 
This is only a deposit, a guarantee of good faith, and the propo- 
and list of material, if you can place an order with us for complete 


bill of material, we will credit your account in full for the $2.00 received, or we will allow you to return these plans, specifications, and 
list of materials to us and we will refund $1.50, thereby making x the total cost to you 50 cents. 


High Grade Bathroom Outfits! 


The price of this t Don’t t 
Bathroom Outfit] for your 
$37.50. 


Hot Air 


at Bargain prices. 
We have everything needex 
in Plumbing Material. Our] everything requ 
prices mean a saving tO] not much more th 
you of 30 te 60 per cent. | ordinary heating stove 
Here is an illustration of a] cost you 
bathroom outfit we are selling at 
would ask you about $60.00 fer t 
only one of many other comple 
offering at prices ranging from § 

Writs for Our Fre 
Material Catalog Ne 


50.00, guarantee to save y 


let the con- 


air furnace until 
you get our figures. 
Plumbing ma- We will cut your local deal- 
terial direct to you| £5 Price in half. We can 
furnish you a comp rlete equip- 
ment, including pipes, 
registers, furnac es 


> would 
Complete hot air 
50. Your plumber] heating plant s $48.00 

same outfit. Get our heating Atalog at once. yuntry. 
outfits that we are] Tells you all abou it 
Y $5 u money. We loan you 
ing tools. We make you plans. Every heating plant 
D. we sell is backed by ou 


Furnaces! Hot Water Heating Plants! 
We guarantee to save 
youse to 75 per centon 
a modern hot water 
heating plant for your 
home. We make you com- 
plete plans and instructions and 
help you out every way we possibly 
an. We loan you tools. Lvery 
plant backed by our 
yond. We furnish the 


hot 


intee 


you get the plant insta 

out the local profit nd cut 
the cost in half. Thousands of our plants in- 
stalled and working perfectly in every part of the 

Write today tor r Spec 

Write us today. We Heating Catalog. Tells all about our 
eating We can furnish Heating 


u Iding. no matter how large 
r guarantee bond. your needs. Write for Free 
Special Heating Catalog No. 539. 


Water Supply Outfits ! Modern Air Pressure Water Supply Sys- 


i tems at prices ranging 
$200.00. They are strictly new, first-class and complete 


Even though you live in the country, you can enjoy every city comfort at little 
We are ready to furnish you with all 
We also have a complete 


expense. Why not investigate this. 
facts free of charge. All material fully guaranteed. 
stock of Pipe, Valves and Fittings at 40 to 50 per cent saving. 


h.p. Gasoline Engines at $24.7 


CHICAGO HOUSE WRECKING CO., ™;2:F"="¢ CHICAGO 


Iron Sts., 


from $40.00 to 
in every detail. 


I saw this ad in Popular Mechanics. 


z 
> 


Tam interested 


Send Us This Coupon 
Chicago House Wrecking Co. (539) 
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POPULAR MECHANICS ADVERTISING SECTION 


The Navy has almost every 
kind work for Young Men 


EN who are able to meet the requirements of the recruit- 
ing officer will find in the NAV Y opportunities to work 
at one of many different trades. There are vacancies for 
machinists, firemen, blacksmiths, shipfitters, electricians, 

musicians, stenographers, cooks, stewards, and others. If you have 
no trade and you are between 17 and 25 years of age, you can 
enlist as apprentice seaman and receive the benefits of a course 
of instruction at a naval training station ashore. If you possess a 
mechanical trade, or have a special aptitude for mechanical work, 
you will probably find upon investigation that you can enter the 
Navy in the branch of the service for which you are best fitted. 


THE UNITED STATES NAVY 


offers many advantages to a young man who is eager to 
advance himself. His work is interesting, life is healthy, the 
opportunities for advancement are excellent, and there is 
every incentive for a man to save a good share of his wages. 


The Navy Department will not accept any man of bad 
character or who is not physically, mentally and morally 
qualified to associate with the enlisted men in the service. 


If you consider yourself qualified for the naval service, it is 
worth your while to investigate the subject fully. The best way 
to do this is to call at the nearest recruiting station, or write for an 
illustrated booklet telling all about the naval service—it is free. 


ADDRESS DESK 69 


NAVY DEPARTMENT, Washington, D. C. 
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KUTTER 


CUTLERY 


Good 
Work and a 
Good Name 


Keen Kutter Quality Tools have won a good name through good work. 
They have the true hang, the true metal and the true gnt that brings good 
repute and keeps it. Keen Kutter Quality Tools have been tried out and 
found right for more than forty-five years and for forty-five years the Keen 
Kutter Trademark has been put on only test-proof tools. Skill, pride, and 
the very pick of materials are wrought into every tool and every piece of 


cutlery that is trademarked 


KEEN 


Quality Tools 


The Keen Kutter trademark means that if it were possible to put more quality into Keen 
Kutter tools and cutlery, it would be there. Further, if any Keen Kutter tool or piece 
of cutlery falls down, you can get back the money from your dealer, without a quibble 
or an argument. This holds good even after grinding—there is no time-limit, no qualifi- 
cation. All Keen Kutter edge tools are ready for immediate use. They work with a 
will and put go in your hands. 


** The Recollection of Quality Remains Long After the Price is Forgotten.’”’ 
Trademark Registered. —E. C. SIMMONS. 


If not at your dealer's, write us. 


SIMMONS HARDWARE COMPANY, Inc., St. Louis and New York, U. S. A. 


Please Mention Popular Mechanics 


4 
/7 
é 
\ 
| 


Popular Mechanics Magazine 


318 W. Washington Street, Chicago, U.S. A. 
EDITED BY H. H. WINDSOR 
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Entered as Second Class Matter Sept. 15, 1903, at the Postoffice at Chicago, Illinois, under Act of March 3rd, 1879 
Published monthly by POPULAR MECHANICS CO. 


Copyrighted 1911, by H. H. WINDSOR. 


The attention of prospective advertisers is called to the policy of this magazine in accordance with which 
the publisher waives all claim for payment of any advertisement appearing in any issue where the 
number of copies actually printed and circulated is less than the number printed on the front cover page. 
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British-Built Dredger for Panama Canal 
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Ten Years’ Progress in the Automobile 
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Is Imported Electricity Subject to Duty? 
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To Make Temperature-Proof Tuning Forks .. 
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NO GRIME. LEFT 


FEELING of freshness and thorough cleanliness 
follows the use of PUMMO SOAP. It removes so 
quickly and thoroughly, so mildly yet firmly, every 
trace of the grime, grease or stain that may soil the hands 
of the workman, the clerk or the housewife. 


PUMMO SOAP is made from vegetable oils and glycer- 
ine, with just enough finely powdered Italian pumice 
added to give a gentle friction. It grips the grease and 
grime and removes them instantly. 

PUMMO lathers freely in any kind of water. It 
makes the skin cleaner and whiter than any ordinary 

toilet soap—in half the time. 


Try acake of PUMMO SOAP 
—the price is but Scents. Let 
the women folks try it too for 
removing the stains and grime 
of household cleaning. 
They will appreciate its 
mildness and extraordi- 
nary cleansing qualities, 


If your dealer does not have 
PUMMO in stock, fill out and 
mail the corner coupon and we 
will send you, FREE, a sam. 
- ple of sufficient size to 
enable you to thoroughly 
test its merit. 


MadebyTHEN.K. 
FAIRBANK 
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JUST OUT — 
1912 Course 


Written byA.L. 
DYKE, the man who 
originated the first 
auto supply business and 
published the first practical 
book on automobiles. 


This 32 page illustrated book is not 
only of interest to the auto owner and 

prospective owner, but of special interest 
to the young man who wants to establish 
himself in a permanent, paying and the 
fastest growing industry in the world today. 


TELLS YOU HOW TO GET STARTED 


WITHOUT CAPITAL 
—it will show you how hundreds of others started and will 
open your eyes as to the possibilities in this field. 
— it tells you about opportunities of the great motor 
industry, never before equalled in the history of the world. 
—contains 32 pages, fully illustrated and very interesting 
and instructive. 
—it is worth its weight in gold to you—don’t miss it. 
Dyke’s System — Something New 
—it will also explain my NEW IDEA system of teaching 
you by mail—with wonderful, real, actual metal, moving 
parts, WORKING MODELS of parts of the automobile 
and engine. In addition to the models there are 12 instruc- 
tion books, with examinations and 175 
charts and a Manikin of the automobile. 


Dyke’s Working Model System “=a 
(PATENT APPLIED FOR AND PENDING) 
is the only practical way to teach by mail. 
Inventors, the Patent Office, Uncle Sam 
to — they all know the value of 
models. 


ACTUAL PRACTICE ON 
WORKING MODELS 


These Models Actually Work—You can crank the engine, 
set the valves, time the ignition. On the large mode! you 
can see how all the parts go together. There are several 
models with actual metal moving parts. 

I teach you the principle and construction of Auto- 
mobiles and Gasoline engines (engines for Aero and 
Launch work also) so thoroughly, you can open a repair 
shop, overhaul cars and engines, drive, sell cars on com- 
mission—in fact there are over a dozen branches in this field 
open and all are explained in this free book. 


Hundreds of Endorsements Like These 

“Tam driving a “Winton Six.’ I do all my own repair work.’’— 
Edw. Sawyer, Montclair, N. J. 

“Your Course enabled me to get a good position which has 
increased my income.’’—Geo. E. Davelarr, Prosser, Wash. 

**T was formerly farming, but am now in the auto repair business.” 
—Geo. Milholke, Rheinbeck, lowa. 

“I have been driving a car now for a month, and I owe it all to 
your Course.’’—Ramsey Stewart, Jansen, Utah. 

“Tam now driving a Packard 30. Your Course helped me wonder- 
fully."’—Edw. Hauler, New Orleans, La. 

We are starting others ev day, we can do as much 
for you. My free book will w you how to start and 
how others made their start, we will show you 

The system is endorsed by Oldfield, Duryea, Splitdorf, 
and other leading authorities. Let us show you what 
they say about this course. 

THE COURSE COMPLETE—and all Models and 
Manikins, Charts, etc., are SENT ON TRIAL for you to 
see for yourself how easy it is to learn by this “New 
Idea”’ system. There is a special offer being made right 
now whereby you can get Course complete for only $12. 


SEND FOR FREE BOOK 


It is instructive and interesting—does not cost you a 
cent and places you under no obligations whatever—write 
for it—Now. 


DYKE'S CORRESPONDENCE SCHOOL OF MOTORING 


4 Box 88, Roe Building, ST. LOUIS, MO. 


POPULAR MECHANICS ADVERTISING SECTION 


HERE IS 
MOTORING 


| 


EXPERIMENT WITH | 
WIRELESS 


ENTERTAINING 
INSTRUCTIVE 
INEXPENSIVE 


This book of 96 pages 
explains in an under- 
standable manner the 
construction of an out- 
fit suitable for trans- 
mitting four or five 
miles. The set can be | 
easily constructed at a small cost by any 
boy of ordinary ability. 


Howto MakeaWirelessSet | 


By ARTHUR MOORE 


96 pages. Illustrated. 5x7. Cloth. 
PRICE POSTPAID, 5 Oc 


ORDER OF YOUR DEALER OR | 


POPULAR MECHANICS BOOK DEPT. 


318 W. Washington Street, CHICAGO j | 
Practical Instruction 
IN THE 


FASCINATING ART | 


METAL 
SPINNING 


By PROF. F. D. CRAWSHAW | 
Univ. of Wisconsin 

This book, the only one published on this 
interesting art, is written by a man who has made 
a thorough study of all obtainable information 
on the subject, making the work absolutely 
authentic and adapted to use as a working manual 
both for those who desire to spin metal as an art 
recreation and to follow this work as a trade. 


80 pages. 33 illustrations. 5x7. Cloth cover. 
Price 50 Cents, Postpaid 


Can be ordered through your newsdealer or direct from the publisher 
Popular Mechanics Book Dept., Chicago 
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Before You Purchase an Encyclopedia at any Price 


INVESTIGATE 


The New 1911 India Paper Edition of The 


ENCYCLOPEDIA AMERICANA 


Pocdetch: Convene Beach, Fh. B. Edited by Frederick Converse Beach, of the Scientific American, and embody- 


| of the Scientific American 


Editor of Encyclopedia Americana ing the combined educational effort of over 2,000 eminent authorities. 
A Few of the More Than 2,000 Editors and Contributors: 
Cardinal Gibbons Hugo Muensterberg Austin Dobson Joseph Silverman 
Marquis Ito Edmund Gosse John Hays Hammond Garrett P. Serviss 
President Hadley Goldwin Smith Andrew 8S. Draper Jo-iah Strong 
Simon Newcomb Ernest Von Halle William T. Harris Johu Muir 
Admiral Dewey Edward Everett Hale Benj. Ide Wheeler General Corbin 
David Starr Jordan Hilaire Belloc Carroll D. Wright Count Candiani 
Dr. William Osler Henry van Dyke Levi P. Morton Vice-Admiral Saito 
Andrew Carnegie Dr. Parkhurst James B. Dill Captain Mahan 
Joseph H. Choate Rabbi Hirsch Elihu Thomson 
How to Judge an Encyclopedia 
een Eee Uaany A disinterested authority would consider many points in recommending an 


encyclopedia. Necessarily, it must be authoritative and complete — everything 
you want to know fully told—the salient facts. AND MORE IMPORTANT - 
the definitions must be so that you can understand them, so your children can 
understand them. Further, there must be proper balance and proportion - 
important subjects more completely covered than items of less general interest. 
An encyclopedia should simplify technical subjects—delineate the complex and 
abstruse, the involved and intricate, so that the reader who goes for information 
actually gets it. THE ENCYCLOPEDIA AMERICANA measures up to this 
standard. It is the logical Encyclopedia. 


Prof. “a> Pres. 22 Volumes 
' City of New York 2,387 Special Contributors 


2,540 Illustrations 
65,287 Special Subjects 
126 Color Plates 

160 Maps 


The 1911 India F .per Edition 


The paper on which this edition is printed 

is opaque, yet so thin that each volume bulks 
John Hays Hawmen’ only one inch as against the three-inch bulk of 
| Authority the old style reference volume. The entire set 
of twenty-two takes up but twenty-two inches. 
It can be kept upon the office desk or library 
table for ready reference, and read as conven- 
iently as a magazine. 


Valuable Booklet Mailed Free 


' The publishers have prepared a sample-page- 
‘ descriptive booklet of the Americana, which SEND THIS TODAY 
as. einme Zz t 
y Electrical Expert DE ANCE SES SCIENTIFIC_AMERICAN P 
t Cash for Your Old Encyclopedia ,“s* 225 Fifth Ave. New York 
° If, in sending the attached cou ou se Send’ me full particulars about your distributic n of 
will advise us the name and date of publi Py the ENCYCLOPEDIA AMERK <NA with explan- 
cation of your old encyclopedia, we will & atory pamphlet and.actual pages from the wosk 
A make a liberal allowance in exchange < 


for a set of Encyclopedia Americana. 


SCIENTIFIC AMERICAN ADDRESS. ....... 
COMPILING DEPARTMENT ee Also state basis of exchange proposition 
Garrett P. Serviss Publishers of The AMERICANA 


0 Writer on Astronomical 


| 


Save Money 
and Be Comfortable 


by wearing Linene col- 
lars. They fit perfectly, 
require no laundering, 
can be worn both sides, 
and cost so little that 


they may be discarded 


when soiled. 


10 Collars for 25 Cents 
at the stores, or by mail 
30 Cents in U. S. stamps. 
Sample by mail for 6 Cents 


State size and style 


REVERSIBLE COLLAR CO. 


Department U BOSTON, MASS. 


VAN DYCK 
Sizes 12 to 18 Inches 
Front 12 Inches Back Inches 


RAPHAEL 
Sizes 
12 to 20 Inches 


Front 
Back I Inch 


RUBENS 


Sizes I2to 20 Inches 
Front 2 Inches Back I Inch 


MONTHLY CASH PRIZES 


Until further notice in this magazine the Editor of 
Feoules Mechanics will pay two cash prizes each month for 
the best original contributions to its 


SHOP NOTES DEPARTMENT 


$10 for the Best Contribution 
$5 for the Second Best 

THIS 18 IN ADDITION to our usual rates for sach contrib- 
ated articl 

Quality, not length counts. 

Checks will be sent on the last day of each month for the 
prize artic cles received during that month. Publication in the 
magazine will follow in about two months. 

PRIZES AWARDED FOR NOVEMBER, 1911 
First Prize—J. P. SIMONS, Herrick, So. Dak............. ++ $10 
‘Safety Stop to Prevent Gasoline Engine Cylinders 
Overheating” 
Second Prize—ABNER B. SHAW, W. Lynn, Mass.......... $5 
“ Adjuster for F lexible ‘Lamp Cords” 


EXTRA AWARD 


On account of there being five contributions this month, 
each of which deserved second prize, we have made an 
AWARD of four additional second prizes, as follows : 


L. H. ATWELL, Atlanta, isascvtsercoemenceseeeoesseseape $5 
**Cutting Terra Cotta Tile with a Pipe Wrench” 
VAN ALLEN LYMAN, Paynes Oreek, Calif. 85 
“Care of Blow Torches” 
WM. GROTZINGER, .. $5 
* How to Stiffen the Backs of Saws’’ 


DELLA YOE, Knoxville, $5 
‘Homemade “Chair Bottoms”’ 


All accepted contribusions to our departments, “SHOP 
NorTes” and “AMATEUR MECHANICS,” are paid for immedi- 
ately; checks for prize awards are sent at the endof each month. 

Address, EDITOR POPULAR MECHANICS 

318 W. Washington St., Chicago 


WHEN YOU WANT ANYTHING AND DON’T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION, 
POPULAR MECHANICS CHICAGO 


Banding—Rive ting—Se rollwork—Grilles—Welded Scrollwork—Box Forging 
—Embossing—Forms in Relief —Raised Forms— Special Designs— Drawer 
Pulls and Hinges, etc.—Door Plates—Iron Lamps. 


CONTENTS 
Introductory—The Spirit of Decorating—Correct Principles in Designing— 
Equipment—How to Draw the Iron—Working at the Forge—Various i 
Processes Described—Various Forms of Welding— Brazing —Twisting— e) 


HAND-FORGING and @) 
WROUGHT-IRON 
ORNAMENTAL WORK 


C) 
Written So You Can Understand It—By THOS. F. GOOGERTY i 
Instructor in Forge Work at State Reformatory, Pontiac, Il. 
208 pages. 122 illustrations. 12mo. Printed on a special grade 
of book paper and bound durably in extra cloth. Price $1.00 | 
postpaid. Special quotations to schools ordering in quantities. ©) 


Popular Mechanics Book Dept., Publishers | é 


318 W. Washington St., CHICAGO 


Please Mention Popular Mechanics 
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YOU 


t 

ELBERT HUBBARD in one of 
his books says: “Let no man repine 
on account of lack of early advan- 
tages. Socrates, the philosopher 
and teacher of Plato, said that ‘all 
the young folks should go to work 
and the old ones should go back to 
school.’ He meant this, that after 
ree have battled a bit with actual 
ife and began to feel your need 
for education, you are for the first 
time ready to take advantage of 
your opportunities and learn.” 


Elbert Hubbard endorses the 
Dickson Method 


Prof. 
Henry 
Dickson 
America’s foremost 
authority on Memory 
Training, Public Speak- 
ing, Self Expression, and 


Principal of the Dickson 
Memory School, Auditorium 
Building, Chicago. 


sires to be a successful ie 
ogue speaker. The price 

of this 1911 de luxe edi- 

tion is $2.00, 

cover, present copy abso- 


YOUNG MAN was recently selected for promotion to the 
managership of his firm’s Pacific Coast branch. At a 
directors’ meeting he was called in and introduced by the 
President. Twelve pairs of sharp eyes took his measure. 

His personality was distinctive. The first impression was a 
favorable one. 

“How much business did {we do on the Coast last year,” he was 
asked by the Chairman. 

“About,—er—well, I can’t exactly remember,” was the answer. 

Another man whose memory was better got the position. 

Now Memory is not a Gift, it is an Accomplishment. You are not 
born with a good ora bad memory. You are endowed with latent 
powers, it rests with you whether you let them lie dormant—or develop 
them to the degree that will make you a man way above the Common 
Herd. The big men everywhere, in Business, Science, Religion, Litera- 
ture, Law or any other vocation are the ones who have developed their 
powers of Concentration, Attention, and Retention. Their minds are not 
garbaged with rambling, unrelated, disconnected ideas. They have 
learned to direct and control their thoughts, and so can you. 

Memory Training is not for a select few, it is for YOU. Let 
this thought encourage you, that YOU can attain a pichest 


aims if you wish, HOW? Write NOW for my 
“*How to Remember,” using coupon below, or drop a postal card. 


_& How to get a FREE copy of this book 


De luxe edition 
handsomely _il- 


lustrated, richly 
bound. ex- 
actly suited to = 

meet the needs 5 

of the man or 
woman who de- 


PROF. HENRY DIC — 
Principal, 3 School of 
Auditerwm CHICAGO, ILL. 
Send me free “How to Remember,” 
also full particulars how to obtain a free copy 


I will. how- of ** Dickson's How to Speak in Public 


lutely FREE to 
every student 

who enrolls for 
my course of 
memory train- 
ing within ten Drassen oF Meno 
days after read- 
ing this offer. City State 


Name 


Street 


CONCENTRAT 
| 
> 
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WOOD WORKING 


7 By PAUL N. HASLUCK 

A Practical Book on Prac- 

tical Handeraft in Wood 

e Handyman 

Simply sign your name on the coupon 
below( only 50c. in advance required) 
and we will send you on approval a 
copy of this splendid book on 
Working. The thousand and one ex- 
amples of wood working treated in 
this 760 page volume are arranged as 
far. as possible to form a graded 


760 Pages, 254 
Iilustra- 


course. In the making of domestic 
furniture, the examples range from 
a simple bookshelf to a chiffonier or 
bedstead; in office furniture, from a 
paper rack to a pedestal writing-desk ; 
and in homstead and garden outfits, 
from a chicken-run to a greenhouse. 
Chapters on outdoor rustic carpentry, 
gates, rough fencing, etc., are also 
given, and the wide range indicated 
affords ample scope for a most ex- 
tensive variety of examples in prac- 
tical handcraft in wood. Many of the 
2545 Mlustrationshave been specially 
photographed by the author. Neither 
trouble nor expense have been spared 
to make them practical. Enough of 
botany is introduced into this work 
to make intelligible the process of 
seasoning; and to assist the inexpe- 
rienced person in judging and select- 
ing wood, many varieties of commer- 
cial timber are plainly described. 


Price, $3, postpaid, or sent 
on APPROVAL for 
Down; Balance $2.50 in 10 days. 


If you are interested in wood working, either 
as a beginner or as an exper, wood worker, we 
know that this book will prove so valuable to you 
that you will not want to send it back. Weareso 
confident of this that we offer to send you the book for 
examination on receipt of only 50c down, the balance 
to be paidin 10 days. If you do not want the book we will refund your 
Money at once. Upon receipt of the following agreement, the book will 
be fo forwar rarded. Sign and r return. 


CASSELL & COMPANY, 43 E. 19th St, NEW YORK, N.Y. 


I encione, mail =, prep id, copy of Paul N. Hasluck’s latest 
boo! orking.” und satisfactory I will remit you $2.50 
within nm will arn ‘the book to you at your expense and 
you will refund my money. 


Occ 
(Jan. Pop. Mech.) 


WHEN YOU WANT ANYTHING AND DON’T KNOW 
WHERE TO FIND IT—WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 


Mechanics For Young America 


A book which tells how to make scores of 
articles which delight the heart of the 
average boy. Price 25 Cents Postpaid 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington Street, CHICAGO 


INDEX | 


THE INDEX 


TO VOL. XVI 
Popular Mechanics 
Magazine 


(July to December, 1911, inclusive,) 
is now ready and will be mailed to any 
address upon receipt of 10c in stamps. 


POPULAR MECHANICS CO. 
318 W. Washington Street, CHICAGO 


POPULAR MECHANICS ADVERTISING SECTION 


WHEN YOU WANT ANYTHING AND DON’T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION, 
POPULAR MECHANICS CHICAGO 


Two Excellent Books for Those Who 
Like to Make Things 


Amateur Mechanics Nos. 1 and 2 


PRICE 25 CENTS EACH POSTPAID 


Popular Mechanics Book Department ** S* 


Mission Furniture 
HOW TO MAKE IT 


50 Designs for $1.00 


What one man accomplished 

with the aid of these books: 
Popular Co., Hattiesburg, Miss. 

Washington St., Chicago. 

Sirs: me Part Two, "Mission Furniture: How 
to Make It, by mail postpaid, I have Part One, and have 
made and sold $400.00 worth of one piece of furniture, and 
Iam not a carpenter either, but with the instructions 
“Written so I can understand it,” I have a business of 
my own, Yours truly, 
JOHN 8S. COLEMAN. 


TWO VOLUMES 
PART ONE | PART TWO 
21 Designs. 96 Pages. | 32 Designs. 128 Pages. 
Cloth Cover. Price 50c Each, Postpaid. 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington Street, CHICAGO 


Please Mention Popular Mechanics 


| | Send You 
Z ILLUSTRATED, 
i 
| 
| 
| | 
| 
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This Superb World’s History 


The Importance of 
Good Light 


is a question which is receiving much merited 
attention these days. Do you know that 
instead of paying $10.00 each or more and 
up for artistic lamps of various designs, you 
can make your own at an almost negligible 
expense. We give you the plans and instruc- 
tions in two books. 


Arts-Crafts Lamps 


HOW TO MAKE THEM 
By JOHN D. ADAMS 
96 Pages — 50 Illustrations — 5x7 — Cloth 


Comprises 16 designs of extensive variety to 
be constructed from paper, cardboard and 
wood. One of these designs is illustrated in 
a lower corner of this advertisement. 


Lamps and Shades 


IN METAL AND ART GLASS 
By JOHN D. ADAMS 
128 Pages — 64 Illustrations — 5x7 — Cloth 
Takes up the making of 18 designs using 
wood, art-glass and metal. One is shown at 
the top of the page. This work is not as 
difficult as would at first 
be supposed as the in- 


Library of 
Universal History 


Yes, shipped free—just as we announce. 
Unquestionably the world’s most reliable and 
trustworthy History. Used in 250,000 homes. 
Adopted by Educators, Schools and Colleges. 
Send the free coupon for free map of 
Panama and sample pages. This handsome 
Edition is bound in Genuine Maroon English 
Crash Buckram, all printed from large new 
type,one hundred double-page maps and plans. 


Publisher Fails—Write Today 
for Great Sacrifice Price 


Do not fail to send the coupon below for 
the most sensational price on history that 
ever has been made. We, as underwriters, ob- 
tained a limited number of these books upon 
the failure of the Publishers. We will quote 
the price only in direct letters, for we are not 
allowed to injure future sales by printing 
sensationally low prices here. This isa chance 
of a life time to secure the greatest history of 
the world ever published at a price you never dreamed 
of—a price which you would not believe possible. 

You must read some history. Why not read the 
best? History fixes ambition. It broadens the mind. 
t inspires the unworthy to worthiness. The late Ex- 
President Cleveland said of the work: “1 am sure this 
history will find an important place among the publi- 
Cations intended to ty wider familiarity with his- 
torical literature.” . Frank W. Gunsaulus, Pres. 

Armour Institute of Technology says: “It is a 
work of rare genius. Its thought is clear and vigor- 
ous — its English pure and elegant. 


structions are written 
with the needs of 
the amateur in view. 
The designs in each 
book range from or- 
dinary reading lamps to 
pretentious chandeliers. 


Price, 50c Each 


POSTPAID 


ANA 
Big ‘mar’ Free — = 
7 coupon 
Write Now. Send This Free Coupon. you 
will send the coupon at once we Underwriters 
will mail you free and postpaid ~ 
a full, complete and compre- Dept. 1191 
hensive map and profile of N.S: Ss ope. | 
the Panama Canal show- 171 N. State St., Chicago 
ing dams, locks and cuts, a With the understanding 
handsome art picture of that l am not buying anythin 
s. Taft, and a genu- you may send me free, map | 
ine colored territorial profile of Panama Canal,etc. also 
map of the United free sample history book and quote 
States — ther me the special underwriters’ price 
with sample book on the Library of Universal History. 


Order of your dealer or of history. 
Popular Mechanics 


Book Dept. 
318 W. Washington St., CHICAGO 


Please Mention Popular Mechanics 


700 Iustrations 
Splendid De Luxe Edition 

| | 

T 

NY, 

| 
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CONSULTATION 
Talking it over 


ARE YOu OUT 


WORK: 


Or Dissatisfied With Your Present Occupation 
Learn the Automobile Business 


A trade where you are in demand 12 months in the year. 
Work pleasant—big demand for trained men. 90% of the 
automobiles in daily use are not in proper adjustment on 
account of shortage of experienced automobile mechanics. 


Everybocy in the Automobile Business Today is Making Big Money 


I want you to come to my school; I want you to see for yourself, how thoroughly and practi- 
cally I teach all about the automobile. Six weeks after the day you enroll in my great practical 
Automobile School you will be prepared to properly repair any automobile made and drive any car 
or truck or open a garage and repair shop of your own. You can learn the automobile business 
thoroughly in my school because I have been years in working out for quick, thorough instruction, the 


“Sweeney System” of Practical Automobile Instruction 


It is today the most thorough, practical, comprehensive and interesting course of automobile instruc- 
tion, and embraces every point worth knowing, including vulcanizing, brazing, oxy-acetylene 
welding, lathe work, machine shop practice, testing and road work, etc. You learn by doing the 
actual work on real cars with your own hands under the watchful eyes and ready suggestions of 
experienced instructors. 


No Books Used —Tools Furnished FREE The tuition is low and, after you have paid that, 


you do not have another cent of expense in the 
school. You do not learn from books, but by practical work on real automobiles in everyday use. 


for free catalog and we will place your 

es 8 8 Ue Send Coupon Today name on our mailing list for our monthly 
school magazine which we also send you 

Free Coupon & absolutely free. I want every man thinking of learnin): to become an Auto Expert 
to have my _ new, big, Illustrated Catalog. This Catalog is just fresh from the 

Emory J. Sweeney, Pres. a, Contains articles by well known automobile men and tells all about 


Sweeney Automobile School the “Sweeney System” and the great opportunities in the automobile 
1465 Woodland Ave.,Kansas City,Mo. * business — in fact, everything you want to know. Write for this great 
Please send me free your catalog and place book. Send Coupon today—this very minute--NOW. 


my name on your mailing list for your monthly 
schoo! magesine which is also to be sent free. EMORY J. SWEENEY, Pres. 


SWEENEY AUTOMOBILE SCHOOL 


The School of Praciical Experience 


1465 Woodland Ave. KANSAS CITY, MO. 
Experienced chauffeurs, repair men, truck diivers and demonstrators furnished 


Please Mention Popular Mechanics 
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Classified Advertisements 


Advertisements in this section, 10 cents per word, “each inser- 
tion payable in advance. To insure ads being inserted under 
proper classified head in the February issue, copy must reach 
this office not later than January Ist. 


September 25, 1911. 
Popular Mechanics Magazine, Chicago, Illinois. 

Gentlemen: Yours of the 22nd at hand. By all means continue 
our ad in Popular Mechanics. Enciosed herewith you will find our 
check to cover. Let us state right now that we have never in ail our 
experience met with such immediate and responsive returns. The 
veplies are just pouring in on us in a steady stream from all quarters 
of the country, ana instead of abating they seem to gather force as 
they go along. We ave advertising in no less than fifty different pub- 
lications, but the great majority of the answers seem to come from 
Popular Mechanics. We have gotien as high as sixty-five end seventy 
answers in a single morning's mail, all crediting Popular Mechanics; 
how many more are due to your publication we do not know because 
the ad has not been keyed. Please key our ad this time as follows: 
P. O. Box 1615 P, N.Y. City. Also quote us rates on display space 
if you think it will pay us for our particular proposition. We have 
even had one answer by wire. What do you think of that? 

Very truly yours, 
D. A. DE LIMA ADV. CO. 


AUTOMOBILES 


AUTOMOBILES cost too much; save $50 to $500 selling to 
yourself. Brand new, fully guaranteed 1912 cars, any model, 
any make, at liberal discounts; also all makes standard guaran- 

tires. lowe agent wanted every town. Union Motor 
Sales Co., P. A Bidg.. Dayton, Ohio. 

TIRES, Likaeet STOCK, lowest prices in the world. Get 
our prices on any make tire before purchasing. 28x3, $5.75; 
28x3%. $9; 34x3, $9. We ship allowing examination. Guaran- 
teed Tire Co., 213-217 West 125th St., . Cit 

AUTOMOBILES, SAVE DEALERS’ PROFITS, buy direct from 
the owners. I have all makes runabouts from $50 up; touring 
ears from $100. Don't purchase any car until you get my prices; 
all guaranteed for one year. King, Automobile Broker, 213-217 
West h St.. New York City. 

ENGINE TROUBLE TEXT BOOK. 
edies for every engine ailment. 
dollars. 56 pase illustrated. 
Carbureters, N. J 

WINTON—4-C YI. 


Gives plain language rem- 
Keeps your car running, saves 
Get it now. Send 10c. Breeze 


. oe hp. touring: perfect condition. 
equipment complete. Everything like new. For 
$375: cost $2,600. “‘Private,”” 2 246 Lenox ; Ave., | New York City 

FORD 4-CYLINDER 24- “hp. five passenger r touring, top and 
complete equipment. First $250 takes it. Shonmard, 114 Fifth 
Ave.. New York City 


Tires fine; 
quick sale, 


FORD FIVE-PASSENGER TOURING, 2-cylinder i8-hp.; 
would also make excellent runabout. Fine condition Sell $125. 
Worth double. Magrath, 301 Dyckman Street, New York City 
ELMORE SIDE ENTRANCE touring car, top, lamps, 5 pas- 
senger, $190 Geo. Buss, New Philadelphia, Ohio 
WINTON TOURING CAR, excellent condition, $23 would 


make good auto truck. W. Robb. Canal Dover, Ohio. 
POPE TOLEDO, 60 H. P., 7-passenger touring, 
tion, $300. Room No. 73, 219 | West 125th | 
FRANKLIN 4-CYLINDER 5-] passenger touring car in elegant 
running order. First check for $300 takes it McDonough, 147 
Morningside Ave., New York City 
MAXWELL, 5-PASSENGER touring g.  eleg 
equipped First $225 W. Hoey. B 
STEAM CAR OWNERS. Myers Kerosene Burner, | 
new; write for circular. 729 West Colfax Ave., 


eleg ant condi- 
Y. City. 


it and completely 
3163 3 Bw City. 


something 
Denver, Colo. 


REBUILT THOMAS CAR. The Thomas Motor Car Company 
has for sale a few factory rebuilt cars which carry the same 
guarantee as new ones. These cars have been ali torn down, 
worn parts replaced, the chassis reassembled, and the body 
repainted and refinished. Two particularly interesting bargains 
are a 1909 Six Cylinder Car and a 60 H. P. Four Cylinder 
Model F (1909). Other attractive propositions are listed in our 
descriptive bulletins, giving specific information regarding actual 
conditions of each car. Write us, stating your wants. R. 

omas Motor Car Company, Buffalo, N. Y. 


A. C. ©, A. PRICES TALK! Great opportunity for dealers to 
stock up! Huidreds of Runabouts, Roadsters, Touring Cars, 
Limousines Sacrificed! Here’s some Bargains Offered! (50) Run- 
ahouts—Keo’s, Oldsmobile’s, Cadillac’s, Northern Long 
Distance $50 up—(10) Light five-passenger touring cars—Buick’'s, 
Reo's, Cadillac's, Maxwell's, Autocar’s, White Steamer’s, Ram- 
bler’s, Jackson's $100 $175. (26) three and four passenger 
Roadsters and Speeders—Buick’s, Ford's, Stoddard-Dayton’s, 
Thomas’, Pierce-Arrow’s $200 upward—(14) five and seven pas- 
senger touring cars, many of them leading French and German 
makes $500 upward. (21) Limousines, Landaulets and miscel- 
laneous taxi-cavs at your own price. We Guarantee every car! We 
Prepay Freight! Write today for our latest Illustrated Catalog, 
the largest and most complete price list of its kind ever pub- 
lished! The Automobile and Cycle Company of Americe, Dept. 

1769-1787 Broadway, New York City 

AUTOMOBILE INSTRUCTIONS, | four weeks’ course covering 
shop and road work provision for out-of-town men. Send for 
booklet. P. M. est Side Y. M. C. A. Automobile School, 318 
West stth St., New York, N. Y. 

BARG AIN—My Buick 10-4 “pass gcod as new run not to ex- 
ceed 800 miles, taken best of care of, looks and works like 
new for $600. E. F. Kuhn, Dunlap, Il 

FOUR CYLINDER TOURING CAR, p newly painted, $275. New 
Marine engine, 3% horse, $35. 135 Belmont, Rochester, N. Y. 

FIVE PASSENGER WHITE STEAMER. Good tires, top, gas 


lamps and generator. Guaranteed in fine shape. $150 cash. 
Box 281, Nashville, Tenn. 
FOR SALE—Seven Passenger Stearns Automobile, with extra 


Limousine body, $550. Can furnish photograph. C. C. Dillow & 
Son, New Lexington, Ohio. 


SEE WHAT WE SAY under “Patent” heading. Swift, At- 


torney, Washington. 
ARE YOU OUT OF WORK or Gissatified on your present 
occupation. Read my _ advertisement, Pag 


“$150 PIERCE RUNABOUT, good must sell. R. 
Achilles. Knowlesville, N. 
OLDSMOBILE FOR SAL E cheap. 
Prices. Wolke Cycle Co., Louisville, 
AUTOMOBILE OW NERS ‘and repair men should subscribe for 
the Automobile Dealer & Repairer’ the big 1¢0-page  illus- 
trated monthly magazine which makes a_ specialty of repair 
work. The “Trouble Department” with five pages of numbered 
questions from car owners and repair men which are answered 
by experts on gasoline engine repairs, is worth many times the 
subscription price which is $1 per year or 15 cents per copy. 
harles PD. Sherman, 212 Orchard Road, New Haven, Conn. 
AUTOMOBILE WANTED—Late Model 5 passenger. In ex- 
ange f for Chicago lot. John _ Soderberg, Barron, Wis. 
WHITE STEAMER, 30-hp. model G, luxurious, seven passen- 
Ger touring. Elegantly and completely equipped. Cost $4,700; 
sell $4100. Suite 337 Th 972 Eighth Ave., 
New York City. 


ad supplies at lowest 


STEAM CAR Correspondence School. 
teenth St.. Denver, Colo 
FORD “1911” FIVE PASSENGER, four cylinder touring car 
complete and Inxuriously equipped; must sacrifice for $400. Miss 
Stern, 1 East 121st St.. New York City 


FORD 1910—5-passenger touring; full equipment; 
must sell at once; $525. 
City. 

FORD 4 CYLINDER RUNABOUT; 
equipped; $125. C. 
York City 

BUICK 5 PASSENGER touring car, 
cellent condition, $150. Dr 
York Ctiy 


100 SINGLE CYLINDER RUNABOUTS, 


Particulars, 520 Four- 


good as new; 
Wilson, 2230 Seventh Ave., New York 


elegant condition. 


Fully 
Kokesch, 2537 Belmont Ave., 


Bronx, New 


top full equipment. Ex- 
Spillane, 248 East 119th St., New 


Cadillacs, Oldsmo- 


biles, Reos, ete., $60 each. King, 217 West 125th St., New 
York City. 
REO 5 PASSENGER touring: perfect in every way; $175. 


Room 79, 219 West 125th St., New York City. 


WANTED—AUTOMOBILES, any make, year or condition; what 
have you? Room 73, 211 West 125th St., New York Cit 


GET OUR LIST of used Automobile Bargains. 
lington, Wis. 


AUTOMOBILE MODEL. Every part shown and named. You 
can to all intents and purposes take off the wheels, raise the 
hood and remove the body; exposing to view the vital parts. The 
only practical method of studying the automobile. Price 50 cents 
postpaid Popular Mechanics Book Dept., Chicago. 

“THE HOW AND WHY of the Automobile.”—A 200- -page 
book of practical information for seekers after the funda- 
mental facts regarding the gasoline engine and its application to 
the motor car. Interesting and instructive to both the beginner 
and the expert. Bound in full cloth—250 illustrations. Price 
$1.00 postpaid. Popular Mechanics Book Dept., Chicago. 


Box 275, Bur- 


AUTOMOBILE SUPPLIES 


WE POSITIN ELY GUARANTEE your old tires will last 
thousands of miles longer, at trifling cost, if you use our secret 
process—not patentable—but invaluable to auto owners. Send 
$1.00 for full information, which will be refunded if not satis- 
factory. Pacific Tire Saving Company, 1142 West 24th St., Los 
Angeles, Cal 

NEW FOUR CYLINDER HEINZE COILS, 
switch, $16.50. 
Chicago, TI. 

GASOLINE AND AIR TANKS for Garages. Twenty inches 
in diameter, eight and ten feet long. Write us for prices. Western 
Boiler Pipe Company, Monmouth, 

“4 BRICTSON TIRE 3 x 30 and 23% x 30 in exchange for 
any auto part or accessory. L. Laroche, Stauciee, _ La. ’ 

CINCH TIRE REPAIR KITS. The friend in need. Special 
price, $3.40 Agents wanted. Pearl Supply Co., _Emporia, Kans. 

ARE YOU OUT OF WORK or dissatisfied with your present 
occupation. Read my advertisement _Page 14. 
“SEVILLE’S AUTOMOBILE POLISH 2.50 gallon, sample, 
Jée. Seville Varnish Food Co., Memphis, Tenn. Best results 
guaranteed. 

LOCOMOBILE boiler and burner, $25. 
Albany, Ind. 


complete with kick 
Automobile Appliance Co., 1712 Michigan Ave., 


Vernon Clevenger, 


\ 
| 


\ 
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TIRE SPECIALS: Brand new 1912 fresh stock; 
Heya surplus stock Order today while they la 
$2 4 ; 30x34, 3—$ 


just we ot an 
; 28x3, $9.25- 


3. : » $2 Other sizes, price in proportion. Write 
for complete list. We ship C. O, D. subject to examination upon 
receipt of express charges. Para Auto Tire Co., 1429 Michigan 
Ave., Chicago, Til 

WELD-I?T-ALL—CAST IRON, ALUMINUM, Crank cases—In 
fact, any metal. Machine shops and garages, seod your address, 
we will tell you how; absolutely safe. Good territory for good 
gales agents. Don't delay. H. D. Prose & Co., Hutchinson, Kans. 

REPAIRING TIRES? BIG MONEY for the owner who saves 
expensive repairs or to start your own repair business. For com- 
plete Vulco Outfit enough for 50 guaranteed re airs, send $2 
—with this you can earn in your spare time $25 No tools re- 
quired. Easy to do. Richardson Tire Co., Hartford. Conn. 

FORD, BUICK, OVERLAND, E. M. Maxy axwell, Air-Friction 
Carbureters, drive your cars three miles per hour on high. Much 
more speed; much less gas. Starts easy in cold weather. Sat- 
isfaction or refund money. Air- Friction Carbureter | Co., Dayton, oO. 


TIRE BARGAINS! A. C. C. A. ._prices talk; Diamond- Good- 
and other standard makes—Guaranteed—Every size for 
every rim; 28x3, $6.00; 32x3, $8; 28x3%, $9.25: 30x3, $7.00; 
34x83, $9.00; 29x3%, $10. All other sizes ‘and tubes proportion- 
ately low. Shipped on approval. Write today for price list. The 
Automobile and Cycle Company of- America, Dept. B, 1769 to 
1787 Broadway, New York City 

EISEMANN DUAL H. T. Magneto, and coil complete. $ 
Magnetos of all makes repaired. Pellets Magneto Exchange, 
Kisemann Magneto Co.'s Agt., 1461 Michigan Ave., Chicago, 

ELIMINATE TIRE TROUBLE. Let your motor pump your 
tires. Particulars free. Auto Pump Co., 91 Chicago Ave., Hins- 
dale, Til. 

WE MAKE A BETTER unguaranteed Automobile Tire than 
most guaranteed tires. You get exactly what you pay for. Gums, 
Fabrics and Mechanical goods, National Company, 1400 Clybourn 
Place, Chicago, Ill. 

5 HORSE POWER stationary engine, gas or gasoline, $55. Two 
horse power marine engine, $18. P. &. Wills, Canal Dover, Ohio. 

FOR SALE—Solid tires 28x3, single eylinder ¢ auto engine, with 
aceessories, Chamberlain, Bartley, J 

ELECTRIC HORNS—Bankrupt stock, $15 elec. horn, well- 
known make, guaranteed cne year. Price $9. Will ship C. O. 
D. with inspection privilege. R. S. Morris & Co., 180 N Dear- 
born St., hicago. 

TEN THOUSAND %” SAFETY VALVES, 
postpaid. I 
port, Conn. 

STEAM AUTO BOILERS Bought, Sold and Repaired. J. L. 
Lucas, No. 2 Fox St.. Bridgeport, Conn 
SOMETHING NEW —“‘Auto heel rest” 
postpaid. Lucas & Son, Bridgeport, Conn 


one dollar each 
State pressure wanted, J. L. Lucas & Son, Bridge- 


Aluminum. 75 cents 


MOTORCYCLES 


MOTORCYCLES, EASY TERMS, every make; new and second 
hand, $29 up. Some exceptional bargains, 1910 Twin Indian, 
$85; 1911 M. M. magneto, $60. Every machine in perfect running 
order and guaranteed for 1 year. Shipments upon receipt of 
first payment. Free trial allowed. Write for price list of 150 
machines. Agents wanted for unoccupied territory. Will trade. 
Boyd Motor Co., 225 Stanhope St., Boston, Mass. 


MOTORCYCLE TIRE BARGAINS! A. C, C, aE prices talk! 
Diamond-Goodrich, G. & J., and other standard makes—Guaran- 
teed—Gridiron, Basket and Bailey Treads; 28x2, $4.95; 28x2%, 
$5.70; 28x2%, $6.20; 26x2%, $5.45; 26x2%, $6.20. Guaranteed. 
Tubes priced proportionately low. Shipped on approval. Don’t 
buy until you receive our price list! The Automobile and Cycle 
Company of America, Dept. A, 1769 to 1787 Broadway, New 
York City. 

NEW CASINGS, ANY SIZE, $4.25, 05 Indian $23, 08 Indian 
$59, 09 ie $15. The following Magneto Models offered at a 
big drop in prices—09 Indian Twin $85, 10 Indian Twin $115, 
11 Indian Twin free engine $135, .write for big price list and 
catalogue. Howard A. French, Baltimore, Md. 

PIERCE FOUR-CYLINDER MOTORCYCLES scarcely used and 
in first-class condition; for sale at very low prices. Wm. B. 
Colburn, 18 Hanover St., Buffalo, N. Y 

MOTORCYCLES—A. C. C, A. PRICES “TALK! Endless vari- 
ety—Latest models—Every make—Indians, Merkels, Harleys, M. 
M.’s, hundreds others $20 up. Every machine strongly guaran- 
teed. Freight prepaid! Largest and only Illustrated Catalog 
published, seat free. The Automobile and Cycle Company of 
America, Dept. D. 1769-1787 Broadway, New York City. 

MOTORCYCLE TIR largest stock and lowest prices in the 
world. All makes, guaranteed, from $4 up. Shipped C. O. D. 
—examination allowed. Write today for prices ‘and be seremes. 
; 13 7 West t 125th St., 


LOWEST PRICES, lar; gest tock. Save “Gea 
* direct from the owners. I have all makes, 
$20 Don’t purchase any Motor- 
cycle until you "ot my prices. All a for one year. 
King. 3-217 West 125th St. New Yor York _City 

WANTED 500 MOTORC yc Ss $ immediatels any make, year, 
condition. We buy a cash! Let us make a cash offer for your 
motoreyele! <A. C, A., 1769 Broadway, New York City. 


BRAND NEW mat Emblem battery 4 for N. Y. draft $168. 
Chas. S. Ford, Dalton, Mass. 

MOTORCYCLE REPAIRING—Let the A. C. C. A. overhaul 
your motorcycle now and deliver it in Spring—Lowest Prices! 
Best facilities! Work Guaranteed! Why not ship it today by 
freight ? Cycle Company of America, 1769-1787 

ork City, 


Broadway, New 


MOTORS FOR MOTORCYCLES, BOYS’ AUTOS $15 up. Send 
4e for catalogue and bargain list. Steffey Mfg. Co., 2958 Girard, 
Philadelphia, Pa. 

ORIENT BUCKBOARD, $55. Good runiing order. E, A, 
Snyder, New Philadelphia, Ohio. 

1911 BLUE INDIAN twin five, $165—1911 Harley-Davidson, 
$150. 191¢ Greyhound 4 horse power, $115. All Guaranteed in 
elegant order. Walter w. Robb, ew | Pi lelphia, Ohio. 


SON, $135. 1910 4-horsepower Indian, 
Twin Indian five horse power, $135. -3-herse power In- 
1910, $85. George Buss, New Philadelphia, Ohio. . 
WANTED—MOTORCYCLE; any make, year, or condition; 
must _be cheap. Spillane, 211 West_1 125th St.. New York City. 
4 HORSEPOWER MOTORCYCLE Hull, Mt. Hope, Pa, 


$ 

CONSTRUCTION, MANAGEMENT AND - CARE OF MOTOR- 
CYCLES, fourth Edition by E. W. Keller; 104 pages: practical 
information for every rider or beginner. Complete on all sub- 
jects. Postpaid for 25c silver or stamps. FE. W. Keller, 356 
Cedar Paul, Minn 

FOR SALE—Indian or Excelsior Motorcycle fully e equipped. 
Excellent. condition, $75. Emil Gebhardt, La Salle, Til. 

$90—5 H. P. TWIN INDIAN, good running order. Edw. 
E. Heermance, Hudson, N. Y. 

WE HAVE THE LARGEST STOCK of motoreycles in the 
south and at prices that will surprise you, get the catalogue, 
enclose stamps. Wolke Cycle Co., Louisville, Ky. 

FOR SALE—Must sacrifice three 1911 7 hp. Indians. _ Write 
for particulars. Alco Manufacturing Co., Syracuse, N. 


“FOR SALE—Yale 4 hp. Motorcycle, 1911 Model, run only 
300 miles, like new; first check of $175 takes it. Wm. Gossfeld, 
Medford, Wis. 

BRAND NEW 1911 Harley-Davidson magneto 9 motorcycle; $175. 
George Wills, Canal Dover, Ohio. 

FOR SALE—Curtiss Motorcycle, good condition; $65. L. | Darby, 
Belvidere, Tl! 

MOTORCYCLES CHEAP—50 secondhand motorcycles that 
must be sold to make room for new Shaw Motorcycles. Send 
for special bargain list. Shaw Manufacturing Company, Dept. 
30, Galesburg. Kansas 


DON’T BUY A BICYCLE Motor Attacnment until you get 
our catalog and prices. Shaw Mfg. Co., Dept. 27, Galesburg, 
Kansas. 

~ SUPPLIES —The largest stock in America. Immediate shipment. 
Lowest prices. A hundred new ideas shown in our ree 
catalogue P. Motorcycle Equipment Co., Hammondsport, N. 


"AERONAUTICS. 


BUY FROM THE LARGEST. Hence the best and cheapest. 
Everything for Aircraft. For wheels, propellers, control pulleys, 
tanks, aluminum sockets, steering wheels, fittings or what you 
need. Turnbuckles—all kinds and _ sizes. Rust proof. Curtiss 
type, $5.85 per hundred. 8 stamps for sample. Heath Aerial 
Vehicle Co., Chicago, Til. 6 stamps for illustrated catalogue. 


COMPLETE PLAN drawn to scale with full instructions for 
buildi:g the only Wright 3 ft. Biplane Model that positively flies. 
25e postpaid. Drawing and directions for three-foot model Bleriot 
Monoplane, L5c. Stamp brings most complete, interesting and 
instructive catalog published. Ideal Aeroplane & Supply Co., 
88 W. Broadway, New York, N. Y. 

LEARN TO FLY AT LOUISVILLE this winter. Three mono- 
planes; three biplanes and one hydreplane for students’ use. 
Many other advantages. Write for booklet of terms. Enclose 
red stamp. Under supervision _of | Rubel Co., Louisville, Ky 

LEARN TO FLY in the only successful independent Aero school 
in the country. Students turned out last year are making good 
Send for descriptive circular. Benoist School of Aviation, Uni- 
versity City, St. Louis, Mo. 

EXPANDING PITCH PROPELLERS are used by experienced 
aviators throughout America. Write for interesting illustrated 
booklet. Enclose red stamp. Rubel Co., Louisville, Ky. 

BLUE PRINTS fer 3 foot Bleriot, New Curtiss (fan-tail), 35e. 
Complete plans and instruction, 3 foot Nieuport, $1.00. Aeroads- 
ter Construction Company, 3751 Indiana Avenue, Chicago. 


KINDS OF AERONAUTICAL SUPPLIES carried in stock 
andard monoplanes and biplanes. Immediate deliveries. 
Large illustrated catalogue, eight cents in stamps. Rubel Co., 
Louisville, Ky 


INTERNAL COMBUSTION TURBINE, for models. Complete 
plant % pound, 1-8 horsepower. Price $3.50. Correspondence 
invited. Co-Operative Aero Association, Muncie, Indiana. 

“GRAY EAGLE MOTORS have made good. Twenty-seven avia- 
tors are using them flying monoplanes and biplanes. Cost $485 
complete. White "eg real facts and illustrated circular. Rubel 
Co., Louisville, 


HOW E PROPELLERS. Complete illustrated trea- 
tise, 10 cents. Ideal Aeroplane & Supply Co., 88 W. Broadway, 

MAKE AN AEROPLANE from your bicycle or on skis for $6. 
Send 50 cents for blueprints of either. Address, Hull Monoplane 
Co., Marshalltewn, Towa. 

USED AEROPLANES and MOTORS, reasonable prices List 
for stamp. Rubel Co., Louisville, _ Ky 

S WITH the “Aerospeed” Gasoline engine 


TEST YOUR IDE 
1-3 H. P. Castings, $6. Racing model, twelve-hundred feet 
flyer, handsome model, $2.50. All accessories; list for stamp. 
The English firm, A Melcombe, G. P. O. Seattie, Wash. 

MODEL AEROPLANES and supplies. Agency for aeroplanes. 
— for prices. Arrow Aero Works, 2709 S. Homan Ave. 
Chicago, 
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AEROPLANES and special machine work built to order. . Pull- 
man | Field Mch. Co., Sodus, N. Y¥ 


EDUCATIONAL AND INSTRUCTION 


~ BAMBOO—SPECIAL GRADES BAMBOO for Aeronautic Work. 
Reed, Rattan and Split Bamboo for models. nka Rattan for 
Skids, 1% in. diameter and under any length. Deltour, 49 
Sixth Ave., New York. 


SEND 20 C for blue-prints of speecy, 43 in. racing machine. 
Twin screw. Simple and efficient Will fy 500 ft A E. 
Nealy, 6425 Monroe Ave., Chicago, Il. 


“PARKER 1912 AERO MOTOR, 3-6 cylinder, —— $325- 
$800, life guarantee, immediate delivery, circular stamp. 
Parker Motor Co., St. Paul, Minn. 


BIPLANE TO WIN GOULD PRIZE. Cannot fall. Will share 
prizes, rights, or sell. Write to-day to E. J. Elsas, 228 W. 16th 
Bt, Kansas City, Mo. 


ARE YOU OUT OF WORK or dissatisfied with your present 
occupation. Read my advertisement Page 11. 


HOW TO BUILD a prizewinning racing aoe fully + 
trated. Postpaid, 25c. A Melcombe, G. Seattle, Wash 


SEE WHAT WE SAY under “‘Patent”’ headi Swift, Attorney, 
Washington. 


"THE MANN MONOPLANE holds all World’s records: Distance, 
3,685 feet; duration 82 seconds. Send stamp for mode: list. 
A. Melcombe, G. P. 0. Seattle, Wash. 


$4 BUYS 5 FOOT FLYING MODEL ANTOINETTE mono- 
plane. Complete in every particular. Wheels, p- motors, = 
propeller, reinforced wings. Positively best model 
any price. Express paid. Company, 
ford, ass. 


“VEHICLES OF THE AIR,” the newest and only up-to-date 

contribution to the literature of aeronautics, contains yh SS 
ing plans of all successful modern flying machines. This boo! 
500 pages, 140 half-tone photographs and 130 drawings is the X 
book published containing every known fact of this ss 
subject. Size, 9x5% inches. Price $2.50 net, postage 25 cents 
extra. Popular Mechanics Book Dept., Chicago. 


MODEL AEROPLANES HOW TO —_— AND FLY 
By W. Twining. Consisting of 5 sheets of scaled Be 
three different models, with dascrigtive booklet. By mail 
55c. Popular Mechanics Book Dept., Chicago. 
PATENTS SECURED on Aeronautical Inventions. C. L. Parker, 
ex-examiner Patent Office, 910 G,. St., Washington, D. C. 


BOO KS AND PERIODICALS 


SHORTHAND IN 7 LESSONS. Most rapid readable system. 
Most quickly learned. Most satisfactory in the long run. Writers 
are in demand. Home Study outfit, $1.10. Send 10c now, and 
$1 within 3 days or return books. __Unigraph | Co., Omaha, Neb. 

STRUCTURAL DESIGNING AND DRAFTING. A practical 
course for Mechanical Draftsmen enabling them to handle struc- 
tural steel work; roofs, mill buildings, ete. By Mail. Empire 
School of Structural Drafting, Box 562, Troy, N. Y. 

“MECHANICAL DRAWING. THE WARNER SYSTEM, makes 
expert draftsmen; if you are earning less than $25 per week, 
ean increase your salary; send for particulars. Address The 
Warmer System, Chase Block, Kalamazoo, Mich. 

“LEARN BUSINESS ENGI zISH—Money-Making, Salary-Raising 
English. Employers pay big money for brains. Increased salaries 
go to the trained man. Our free Booklet 14 points the way to 
success and eee. Write today. School of Business English, 
Washington, D. 

LEARN CerrERING AND CARD WRITING by —_ Send 
stamp for circular. Artist, 28 _Main St., Tarrytown, N. Y. 


$25 CROSS REAL ESTATE COURSE, like new, only $1 if 
taken at once. Money back if dissatisfied Particulars for 
stamp Wm. G. Healy, Joplin, Mo. 

“ELECTROPLATING. Learn this useful oc: ‘upation from our 
112-page treatise. It is “‘written so you can understand it’ and 
will enatle the humblest beginner to make a start. Price, 50c 
Postpaid. Popular Mechanics Book Dept., Chicago. 


ARE YOU OUT OF WORK or dissatistied with your present 
occupation Read my advertisement, Page 14 

ENGRAVING AND ETCHING, easily learned from my 160- 
Page treatise. Price, $1. Frank Dean, 1325 Michigan Ave., Ft. 
Wayne, Ind. 

BEST SHORTHAND BOOK for home study. Thousands of 
successful stenographers learned from it; so can you! Pitman 
system complete, cloth bound, handy size, finest engraving, 
specially arranged for self-instruction. Price, $1. Every book con- 
tains coupon entitling the purchaser to receive one month's prac- 
tical instruction by mail. Lessons given by the author, Eldon 
Moran, our best known American Shorthand Instructor. Students 
are introduced and correspond with each other The time to 
begin is Now. Young people succeed well. Book well worth $1; 
besides, mail lessons worth $2 will be received without extra cost. 
Book and lessons sent immediately upon receipt of order, 
Address Popular Mechanics Book Dept., Chicago. 

FREE TUITION BY MAIL: Civil Service, Drawing, Engineer- 
ing, Electric Wiring, Agricultural, Poultry, Normal, Academic, 
Book-keeping, Shorthand Courses. Matriculation, $5. Tuition 
free to first applicants. Apply_to Carnegie College, Rogers, Ohio. 


DON’T BUY THAT BOOK! We Loan By Mail the very 
best standard books on Success, Business, Recreation, — 
Home, Social and Political Problems, Religion, Occultism, 

Thought, etc. Prompt service. No security or tiresome | rules, 
Full lists and Bi-weekly Critic on request. Oriental Esoteric 
Library, 119. Washington, Dd. C. 


GREATEST OFFER EVER PUT IN PRINT. $2.50 book for 
enly 10c. 142 red-hot secrets exposed. Satisfaction guarant 
F. S. Co-operative Association, Box 605, Columbus Grove, Ohio. 


HAVE YOU READ “HOW TO SUCCEED?” It is the greatest 
satire ever written on the get-rich-quick mania. 15 cents per 
copy, _—— A. A. Ruhnau, Dept. 20, 280 Columbus Ave., 
New York. 


“STAR TOY MAKER,” tell how to make traps, —_ air- 
motors, toboggans, coasters, ete. Illustrated. Price, P. 
Star Company, Bristol, Indiana. 


“BORDER WARS OF TEXAS’’—Thrilling, and 
taining history of the great Lone Star State. Special 
publishing price, $1.50. It is great. Address, Matt Bradiey, 
Editor and Publisher, Tioga, Texas. 


~ BOOK WITHOUT ALGEBRA; Machinist and Tool Makers 
Instructor. Agents Wanted. N. i. Covert, Beaver Falls, Pa. 

MECHANICALISM. A scientific form of Theology based 
Practical Mechanics, $1. Socrates Scholfield, Providence. 

TELEPHONE TROUBLES AND HOW TO Find Them, and 
Construction Cost-Units, new edition; price, 25c. Myde & Co., 
Telephone Bldg, 183 Fifth St., Milwaukee, Wis. 

“BOYS’ JOURNAL.” Contains stories, jokes, poems, letters, 
etc. Send 10c for 6 months’ subscription. Boys’ Journal, P. M., 
Bristol, Indiana. i 

AN EXCELLENT ALL OCCASION GIFT! “Little Book of 
Friendship,”’ cloth bound, picture panel cover, 85c. Frank 
1506 Erie St., Chicago. 

BUILD YOURSELF A BOAT. A Racing Cat or Speed Launch. 
Send for catalogue. Yacht ane Rudder 

New or 


Publishing Co., 3 Hudson St. 


~ ENGINEERS’ questions and answers for 
for twenty-five cents, postpaid. Send Reilly’s 
Store, Philadelphia, Pa. 


GAS FOR POWER is taking the place of steam for reasons of 
economy. Learn all about this great change by reading our new 
non-technical book on this subject, written by a first class au- 
thority for the practical man. 192 illustrated. 
cloth binding. Price $1.00 postpaid. Mechanics Book 
Dept., Chicago. 


“METAL SPINNING” is the name of the only book 4 
on this interesting art. A concise working manual both 
those who desire to spin metal as an art recreation and 4 
follow this work as a trade. 80 pages. 33 illustrations. Price, 
60 cents postpaid. Popular Mechenios Book Dept., Chicago. 


TELEPHONE PRACTICE. Complete instruction by mail; qual- 
ifies men for quick advancement to high position. Write for par- 
ticulars. The Sinclair School of Telephony, _ Cambridgeport, 1 Mass. 

GO ON THE STAGE. Vaudeville career offered you, Expe- 
rience unnecessary. Free personal advice and assistance. In- 
structive vaudeville book free. Write today. Prof. La Delle, 
Decatur, Indiana. 

AMERICA’S FINEST PENMAN teaches rapid, tireless business 
writing by mail. Small cost Illustrated Journal free. Francis 
B. Courtney, Cedar Rapids, Iowa. ? 

EDUCATION? Learn typewriting. See what I say under 
“*Typewriters.”” Atchison 


LEARN BY MAIL to test eyes and fit glasses. Lincoln College 
of Optometry, Lincoln, Nebraska. 


ISOMETRIC PERSPECTIVE. Special $10 introductory offer. 
Western School of _ Drafting, 356 Market St.. San Francisco. 
LINOTYPE INSTRUCTION; write for Booklet “P."" Empire 
School, 419 First Ave.. New York 
YOU CAN WRITE 100 WORDS a minute without knowing 
Shorthand. My new method, Abbreviated Longhand, simpler than 
the simplest shorthand, tried and approved by thousands. Your 
money back if not delighted. Sample lesson 20c. Full particularg 
free. Write =. A. B. Weaver, Court Reporter, Dept. C, 


Buffalo, N. 


TRADE SCHOOLS 


ACADEMY OF AUTOMOBILE ENGINEERING, 1420 Michigan 
Ave., Chicago. One of the best equipped auto schools in the 
United States where the construction, driving and repairing of 
automobiles ig taught by —— up-to-date methods. Tuition 
for unlimited courses, $35. Call or write for further information. 

MEN TO OPERATE moving picture machine; operate my ma- 
chines until perfect. Charges small, position open. Archer, 738 
Madison, Chicago, Office 214. 

LEARN WATCHMAKING. Can be learned in few months, ex- 
pert instructions on practical work, day and night classes. Cleve- 
land w atchmaking School, Lennox Bldg.,. Cleveland, Ohio is 

“ARE YOU OUT OF WORK or dissatisfied with your present 
occupation. Read my advertisement, Page 

~ CHAUFFEUR SCHOOL, $25 MAKES YOU an expert chauffeur. 
We teach both driving and repairing. We give driving instruction 
every day No lectures Practical experience is what counts, 
Address Woodlawn Chauffeur School, 857 E. 63d St.. Chicago. 


“AUTOMOBILE SCHOOL. You learn with your hands under the 
superintendence of the best instructors —- at the Chicago 
School of Motoring. Write for particulars. . Edwards, Inst., 
Dept. 1619 Michigan Ave., Chicago, 


ELECTRICITY, PLUMBING, BRICKLAYING, PAINTING and 
Decorating and Mechanical Drafting, taught quickly by expert 
workmen. Actual work takes place of books. Tools and materials 
— we Free. Splendid positions always open. Oldest, largest 

best equipped trade school. Write for catalog. Ooyne 


National Trade Schools, 85 E. Illinois St., Chicago. 
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PICTURES AND POSTCARDS 


CAMERAS, PHOTO SUPPLIES, ETC. 


JOIN OUK POST CARD CLUB: Get hundreds of fine Post 
Cards free. xchange cards and correspondence with thousands 
of members. We give away a collection of 40 ha ~ assorted 
souvenir Post Cards and splendid large Al Ten samples 
of very latest, most beautiful gold and embossed floral greet- 
ings and friendship ecards if you join at once. Send name for 
membership today enclosing 10c to Capital Card Co., Desk P. M., 
Topeka, Kans. 

SEND 10C FOR 25 POST CARDS and circular of ‘Money 
Making Secrets Exposed,’’ also two-color catalog of showcards. 
Popular Show Card Co., 1235 Michigan Ave., Desk P, Chicago. 

POST CARD COLLECTORS. Get our Catalog of Lignthouse 
Post Cards. We have the largest assortment of these cards 
of any firm in the world. We can also supply cards of Irish 
scenery, etc. Lists for two-cent stamp, or send 25c¢ for list 
and 12 sample cards. The Lighthouse, Dept. P. M., Linenhall 
Street, Belfast, Ireland. 


YOUR PHOTO, chart or drawing, copied on cabinet size 
photos or post cards, 50c per dozen. Original returned un- 
harmed. Royal Art Co. Room 11, Grand Rapids, Mich. 

WHY Nor JOIN THE BIG CLUB; over 20,000 members; get 
acquainted, correspond, exchange cards, stamps, etc.; 25c year, 
notes live magazine; circulars free. Round World Postal 
Club, 23, Dayton, Ohio. 

“YOU'LL GET CARDS from everywhere. Membership, 0c. 
Idaho Card Exchange, Dept. ‘‘K,’’ Box 906, Boise, Idaho. 

PHOTOGRAPH POST CARDS made from your | egatives or 
photos, 1,000 one subject, $10; 1,000 five subjects, $12.50; 1,000 
ten subjects, $15. Edw. Lawson, Kane, Pa. 

10 BEAUTIFUL 6 x 8 Art Pictures in colors: pretty girls, 
landscapes, etc. 0c, postpaid. Chicago Book & Music Co., 
5311 Monroe Ave.., Chicago, Ill. 

STAGE BEAUTY POSES, 4 for 25c. 78-page Catalog of 800 
illustrations of these and other ‘“‘den’’ pictures, 50c. 32 illus- 
trations for 2-cent stamp. Gordon Art Co., Dept. A2, New 
York City. 

GLIMPSES OF CALIFORNIA. A beautiful Album, size 10% 
x 12 inches. Contains 28 genuine platiuo pictures. Price, $1.00, 
postpaid, during Holidays. Order Now. J. O. Hayes, Dept. C, 
Box 461, San Francisco, Cal. 

TWENTY BEAUTIFUL GOLD-EMBOSSED Friendship, Good 
Luck and Floral post cards, only 10c; lovely designs; very finest 
quality; not the cheap kind. Seymour Card Co., Dept. 411, 
Topeka, Kan. 


or a MS DEV ELOPED, l0c per roll. All sizes. Prints: 24%x3%\, 
2 exih, 3%4x4%, 4¢703%x5% and 4x5, 5c. On post 
aaa 5e. Prompt returns. Highest grade work. Send 2 nega- 
tives and will print free as sample. G. R. Hoke, 6206 Jefferson 
Ave., Chicago. 

8x10 PHOTOGRAPHIC ENLARGEMENTS, 25c each, made from 
any size negative or film. All size 6 exposure Kodak films devel- 
oped, 5c roll. 12 exposures, 10c roll. Send for price list and 
sample print. Scarlett Studio, 47 13th St., Philadelphia, Pa. 

AZO PHOTO POST CARDS, made from your kodak films, 100 
cards from single negative, $1. 50 eash with order. Send film and 
receive sample card free. Films developed, 1%c. Prints, 4c each, 
Caulkin’s Photo Works, Oneonta, N. Y. 

KODAK FILMS DEVELOPED FREE. Prints 40 cts dozen. 
Best work. 6%x8% camera with focal plane shutter plastigmat 
lens. Complete cost $140. Perfect and bargain for $60. Da- 
vidson, MeVickers Theater, Chicago. 

FILMS DEVELOPED, 9c a roll, auy size prints 2%x3%; 3\%x 

; 4x5, at 3c. 8x10 enlargements, 25c each. King, 2230 7th 
Ave., N. ¥. City, 

SPECIALISTS IN SELLING, EXCHANGING, | second-hand 
eameras and lenses. Full line of kodaks. Century, Premo and 
Graflex Cameras; supplies. Send 3c in stamps for catalogue and 
bargain list, “‘P.’’ Gloeckner & Newby Co., 171 Broadway, New 

ork City. 

FOR DEVELOPING AND PRINTING you will save money 
by writing me for prices. Developing 10cts. per roll. Prints, 
3 cts. up. Send two films for free prints. H. A. Clark, 1 Plaza, 
Brooklyn, N. Y. 

WE BUY, SELL AND EXCHANGE. Bargains in Microscopes, 
Telescopes, Field Glasses, Cameras, etc. Catalogue and Bargain 
a free. Kahn & Co., Established 1850. 26 John St., New 

ork. 

“SENECA,” SINGLE ACHROMATIC LENS, dry plate, 5 x 4 
folding cameras, $7.25 (Regular $9 cameras). Frank Dax, 1506 
Erie St., Chicago. 

REAL BROMIDE ENLARGEMENTS, 8 x 10, 40c, postpaid; 
made from anything. Keystone Photo, 87 Morton Ave., Med- 
ford, Mass. 

~GOING TO BUY A CAMERA? Postal brings catalog and full 
information. L. J. Peabody, 278 Devonshire St., Boston. 

WILL PAY CASH for large size Al Vista camera. H. E. 
Smith, Clinton, 


35 NEW PHOTOS of beautiful women, actresses, etc., 10c. 
Grossman, 421 East 77th St., New York. 

RECEIVE CARDS from everywhere, membership 2 years, 10c 
silver. Lester G. Strachan, Allston, Mass. 


KODAK FILMS DEV! DEVELOPED, roll, any = mpt 
attention given mail orders. Print x3% to mxtK 3e; 
4x5%, 4c. J. M. Third Ave., New 
orl y. 


BOOKS, POST CARDS, etc., bargain list, special offer 3c. 
Jasper N. Beard, Verna, Miss. 

EXCHANGE POST-CARDS with people from all parts of the 
country. Name inserted, list mailed you, one dime. Progressive 
Post Card Exchange, 336 C 14th Street, Buffalo, N. 

POST CARDS OF CHURCHES. All denominations: all over 
United States. Send for ‘‘P’’ catalogue. A. Moore, 588 Throop 
Ave., Brooklyn, 

LETTER POST CARD. Just out. The joke of the season. 
Get one and you will have no end of fun. Price 10 cents, 3 for 
25 cents. L. E. Brewer Company, Wanette, Oklahoma. _ 

POST CARDS, $1.00 THOUSAND. Make 400% profit. t. Sell 
them 20 for 10c. Order sample thousand, be convinced. Pubtish- 
ers’ Clearing House, 35 South Dearborn, Chicago. AS ei 

LEARN TO MAKE Art Panels. Big Profits. Directions fe- 
red stamp. Johnson, 275 12th St., Brooklyn, N. Y._ 


THE TRAVELLERS POST CARD EXC HANGE has members 
in Holland, Wales, New Zealand, Egypt, France and everywhere. 
Membership 10c. 3508 Carroll Ave., 

2) ASSORTED HIGH GRADE Souvenir Post Cards $s postpaid 
10 cts. Mears Pub. Co., 1148 La Salle Ave., Chicago. 

100 MOVING PICTURES, life-like motion effects. Dancing 
Girl, Prize Fight, Big Ijst 25 cents. Ferguson Mutoscope Co., 
Springfield, Missouri. 

IF YOU REALLY WANT to exchange post cards, try our splen- 
did club. Lists circulate in many countries. Membership, 10c. 
Halcyon Club, F Box 133, Erie, Pa. 


DIAMONDS, WATCHES AND JEWELRY 


A BEAUTIFUL GOLD WATCH FOR $12.00. Gentlemen’s or 
Lady’s design. Free ten days’ trial before you pay one cent, 
then if you like it pay $2 down and $2 a month, if not return 
it to us. Fully guaranteed for twenty years. What would give 
your husband, wife, father, mother, brother, sister, son or 
daughter more genuine pride, pleasure and service than one of 
these beautiful artistic watches, with all middleman’s profit 
removed. Mailed anywhere we request. Write today. Art 
Supply Co., Warren, Pa., U. S. A. 

"$2.00 FOUNTAIN PEN 30c Coin. Most sensational bargain ever 
offered. Sent postpaid in handsome box with glass filler. Spien- 
did Se or New Year’s present. Morse Bros., 6308 Justine 
St., Chicago. 


DUPLICATORS AND DUPLICATING DEVICES 


NEW WOOD MU LTIPLE TYPEWRITER for circular letters 
(like Writerpress) complete with type, ready to use, only $60. 
Office Appliance Co., Boston, Mass. 

How to get a Hektograph that will make 150 copies in 10 min- 
utes; letter size, a Write for circular. Heyer Duplicator 
Co., 118 No. La Salle St., Chicago. 


BUSINESS OPPORTUNITIES 


LET US EXPLAIN HOW we will establish you in a business 
of your own, selling our mail order specialties. We furnish 
advertising assistance, supplies, and high class merchandise; 
show you how to operate and supply goods that are sold under 
copyright protection. We require more representatives and will 
make an exceptional proposition to connect with you if you have 
a mail order ambition. Write us at once for proposition. Lowry 
BL Grimm & Co., 106M Perry St., New York. 


“INDEPENDENCE and fortune quickly attained in the Manu- 
facturing Mail Order Business. I furnish Formulas, Manufactur- 
ing Processes and Trade Secrets in all lines. Sold under posi- 
tive guarantee; 18 years’ practical experience. Revision and im- 
provement of Formulas and Processes—reduction of manufactur- 
ing cost—utilization of waste materials, etc., a specialty. Book- 
let. Formula List, and Valuable Information Free. . 
Cummings, Ph. D., 127 Standard St., Syracuse, N. Y. 


A MONEY PROPOSITION. Do you want to own a mail 
order business—be independent—your own boss? Would you 
manage an Agency for me in your vicinity without expense to 
you? All printed matter furnished for one the profits. 
a for particulars. Hazen A. Horton, Dept. 6, Tekonsha, 

ich. 

FACTORY—PROSPEROUS BUSINESS, forty years, wood and 
metal novelties, specialty towel racks. Owner retiring. Oppor- 
tunity one or two bright young men. Price, $6,000; can be 
secured payment $3,000. Saunders, 27 Exchange Street, Provi- 
dence, I 


A BIT SHY ON SALARY? I pick up $1,500 additional yearly 
from newspaper correspondence. My book tells how: gives every 
pointer. Names 350 papers buying news. Expensive ‘‘corre- 
spondence school” course unnecessary; only fifty cents. First 
ee brings money back. Morris White, Station 50, Detroit, 

ich 

MAKE MORE MONEY! Start a Mail Business; operate 8 
“Silent Salesman’”’ system; spare time; the possibilities are un- 
limited. Get away from wage slavery! ‘‘Booster’’ starts you 
in business for yourself; puts you next to the best money- 
making propositions in the world. Don’t invest any money in 
the Mail Business until you read ‘‘Booster.’"” Send 10c for 
two months trial. Booster Magazine, 360 Northwestern Bldg., 
Chicago. 

MAKE BIG MONEY operating a Daydark Post Card Machine. 
Photo postal cards made and delivered on the spot in ten min- 
utes in the open st No dark room necessary—it does not 
require an experienced photographer to make first-class pictures. 

@ gross profit of 500%. Write today for free samples and 
catalogue. Daydark Specialty Co., Dept. 4-K, St. Louis. Mo. 

FREE SAMPLE goes with first letter. Something new. Every 
firm wants it. Orders from $1 to $100. Nice, pleasant business. 
Big demand everywhere. Write at once for free sample and 


Particulars. Metallic Sales Co., 406 N. Clark St., Chicago. 
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MACHINE SHOP to sell or rent. Good location in Northern 
Ohio, No repair in the County. Good shipping point on the 
Penna. Road. J. W. _Johnson, Upper r Sandusky, oO. 


HOME CREAMERY AND BUTTER ROU TE Pays Big. Every- 
body wants pure butter. Make butter yourself at home. Simple, 
clean, legitimate. Best paying staple business for man or woman 
anywhere Circular describing our creamery outfits costing $5 
up, for stamp. Or better, send $1 for instructions; getting started; 
making butter and cheese; buying milk; trade secrets; prices; get- 
ting customers, etc. You cannot fail in butter business with 
reasonable effort. Living profits from first day. Your chance— 
grab it. Dairy Supply Co., Albany, N. Y. 

ONE RELIABLE PARTY in Each County can easily make 
$50.00 to $75.00 weekly, looking after our interests in that local- 
ity. No canvassing. Entire time not required. Less than $50.00 
working capital needed. Immediate opportunity to secure fine 
paying business. American Supply Co., 35 N. Dearborn St., 
Chicago, 

WE START YOU IN BUSINESS, furnishing everything; men 
and women, positively $30.00 to $200.00 weekly operating our 
Original ‘“‘New System Specialty Candy Factories,’’ home, any- 
where. Opportunity lifetime; booklet free. W. Ragsdale Co., 
East Orange, 

COLLECT MONEY. By a sure, simple, system. Income $1,000 
to $5,000 a year. Quick results. No capital required. Instruc- 
tive booklet, ‘Skillful Collecting,’”” free. National Collectors 
Ass'n, Long Street, Newark, Ohio. 


ENCYCLOPEDIA BUSINESS OPPORTUNITIES. (3 volumes) 
containing 2,715 rare formulas; 365 new schemes, etc. Price, $3; 
yours for $1. Descriptive booklet free. B, P. Newnham, Wauke- 
gan, 

I HAVE 5 DANDY NEW ARTICLES to manufacture at home. 
All big profit payers. Particulars free. P. Benson, Stewartville, 
Minn. 


EARN $30 WEEKLY takivg orders for Cut Rate Groceries, for 
America’s largest Grocery House. Outfit free. Standard Grocery 
Arcade, Cleveland, Ohio. 


“BARN $4 DAILY AT HOME IN SPARE TIME, silvering and re- 
silvering mirrors. Complete instructions and all formulas sent 
postpaid for $1. D. B. Croy, Cardosi Bldg., Lima, Ohio 

MAKE MONEY IN SPARE TIME, start mail order business, 
cur booklet tells how, yours for dime. Send today and we'll in- 


7 and secret formulas free, 


clude the ‘‘new road map to success,”’ 
just off the press Setting Sun Co., Box 607, Oakdale, California. 


MAIL ORDER BUSINESS made us enormous income last two 
years. Investment of $3 started the business; full instructions and 
plan mailed in sealed envelope for silver dime. John H. Taylor 
Co., Detroit, Mict 


CHEMICAL ANALYSES, ASSAYS, MICROSCOPICAL TE STS. 
Investigations and advice in all chemical questions. 22 years’ ex- 
perience. Parobek Chemical Laboratory, _Trenton, — New Jersey 

$1 CAPITAL STARTS a Good Paying Mail Order Business, 
that will never wear out. Plan complete, 50c. R. Peebles, 1319 
Third Ave., Detroit, Mich. 

FORM A CORPORATION—Congress Law for D. C. ane all 
States; cheap. Raise money easily; advice free. U. S. Lega? 
Corporation, Washington, D. C Repre senting $1,225,000, me, 


EARN $4 DAILY REPLATING table cutlery; no capital; sim- 
ple instructions. Particulars free. Silver Plating Company, Pres- 
ton, Ontario, Canada, 

DON’T SLAVE FOR OTHERS. Send a dime today and learn 
the chewing gum manufacturing busiress at home. Ss 
Germain, 72 Canal St., Lewiston, Maine. 


10,000 RECEIPTS, FORMULAS, processes, etc., for every 
business, 800 pages, price $3. Circular and scientific book cata- 
log_for_ stamp. B. P. Newnham, Waukegan, II! 

$1.50 PLACES your 50-word advertisement in over 100 1 maga- 
zines Insertion proved. Particulars free. Zenith Agency, Sta- 
tion N, Cincinnatt. 

WRITE TODAY for plain talk on how to start mall order 
business. Tells how you can make $50 a week. Herman, 5756 

BE A MANUFACTURER: Mixer Advocate tells anyone how. 
Copy free. 1 Lem & Co., Shattuck, Okla 


POSITIVELY BEST RIBBONS, three, $1.10. 
under “Typewriters. Atchison. 
SEND FOR MY CIRCULARS THAT will p put you on 


See what I say 


the right road to success. Free. Frank Cote, Saco, Maine 

~T MADE $50,000 in five years with a small mail order 
business; began with - Send for free booklet. Tells how. 
Heacock, Lockport, 

GATHERING I CRen ATION in your locality pays big money. 
Either sex. Particulars free. National Information Bureau, 
Drawer 15, Sta. A, Columbus, Ohio. 

SPART A MAIL ORDER BUSINESS in your own home 
Everything furnished. Write for particulars. Popular Show 
Card Co., Desk O, 1235 _Michigan Ave., Chicago. 

FACTORY FOR SALE or rent, 50 x 130 feet: two stories: in 
fine village on two railroads. For particulars write F. D. Free- 

rm, Knoxville, Pa. 


HAVE YOU ANYTHING TO ADVERTISE? Our Rate Book 
tells you all about advertising mediums, rates, circulation, clos- 
ing dates, ete. Sent for 10c. Worth dollars. Folder free 
Correspondence invited. Dearborn Advertising Agency, 455 Frank- 
lin Bldg., Chicago. 


“BIG PROFITS: Open a dyeing and cleaning establishment, 
very little capital needed. We teach by mail. Write for book- 
let. Ben-Vonde System, Dept. C, Charlotte, N. C 


BUSINESS OR FACTORY WANTED. Am looking for an 
opening. Will pay cash. Give full description and best price 
P. Mechanics, Box 1308, Cherry Valley, 


“A FEW STATES AND CITIES OPEN for men of push and 
small capital. Operating gum vending machines. Tennessee 
Vending Co., Nashville, Tenn. 


IF YOU ARE LOOKING FOR THE DOLLARS you owe it 
to yourself to send for our free Booklet. Bliss Bros., 56 Caspar 
St., Rochester, N. Y. 


CONDUCT A “CANDY KITCHEN.” 
capital required. Send for particulars. 
Ww est Ontario St., Dept. A, c hic. ago. 


MAIL ORDER MEN: Get quick cash returns. We furnish 
best sellers; factory prices; best plans; positively no ‘‘scheme.”’ 
Prospectus Free. Box 5 Pittsburg, Kansas 


TREMENDOUS PROFITS, WITHOUT CAPITAL, wonderful 
repeating article, permanently increasing orders. Write im- 
mediately Morris, 4 Ma, 137 East 27th, New York City 


MONEY MADE during Lelsure, Hours with my Dollar Getting 


Secrets Valuable Samples Free G. Edward Harrison, Balti- 
more, Md. 


SEE WHAT WE SAY under ‘Patent"’ heading. Swift, “At- 
torney, Washingt: n. 


ARE YOU OUT OF WORK or dissatisfied with your present 
occupation. Read my advertisement, Page 


PATENTABLE IDEAS WANTED—Send for 3 free books. 
Richard B. Owen, 3 Owen Bldg., Washington, Dd. Cc. 


START A MAIL ORDER BUSINESS of your own Be your 
own boss. made $25,000 in two years with small capital to 
start. My booklet “‘Money Making Opportunities in the Mail 
Order Business,’’ sent free. Address, McKean, Dept. 375A, 
2232 Eighth Ave., New York. 

FOR SALE—Iron and Wire Works Doing an average monthly 
business of over $2,000. Business well established Address G 
Schlatter, 714 Palmwood Ave., Toledo, 


~ Clear $20 daily Small 
Kennon and Co., 148 


SHORT CUTS, monthly describes the one way by which thou- 
sands are making their escape from the “‘treadmill’’ and “‘payday.’’ 
Wage earners especially interested Worth $5 per copy Tire 
men, Schemers, those wishing easter money or honest side issue 
invited urgently. Two months’ trial, 10 cents., Burdick, Dept 
7. Oshtemo, Mich. 


ESTABLISHED GARAGE FOR SALE; >. largest in Yonkers; 
regularly storing 50 to 60 cars; two-story building with accom- 
dations for over 100 cars; large repair shop with first class ma- 
chine equipment. For particulars, address Garage, 217 River- 
ale Avenue, Yonkers, New York. 


LEARN THE TRUTH about Mail Order Business before buy- 
ing “outfits.” Important information and particulars sent free. 
Mail Order Library, P. M., Tompkinsville, New York 


~ HOU ‘STON, TEXAS, the railroad, cotton, lumber, rice and 
oil center of the South, offers unequalled advantages to manu- 
facturers. Houston will encourage and support a Wagon Fac- 
tory, Gin Machinery Factory, Tool Handle Factory, Furniture 
Factory, Cooperage Plant, etc Houston is the supply depot for 
the great Gulf Coast country. For better advantages, come to 
Houston. Write for specific information. Address, Chamber 
of | Commerce, Houston, Texas 


ue Mirrors: no capital; send for free instructive booklet. 
giving plans of operation. G. F. Redmond, Dept. 306, Boston, 
Mass. 


~ BUILD A BUSINESS of your own and escape salaried drudgery 
for life. Learn the Collection Business. Limitless fleld; little 


“ competition. Few opportunities so profitable. Send for “‘Pointers” 


today. American Collection Service, 101 State St., Detroit, Mich, 


“WE START YOU “in a Permanent Business with us and furnish 
everything. We have new easy selling plans and seasonable 
leaders in the mail order line to keep factories busy. No can- 
vassing. Small capital Large profits Spare time only re- 
quired Personal assistance. Write today for plans, positive 
proof and sworn statements. J. M. Pease Mfg. Company, 181 
Pease Bldg., Michigan St., Buffalo, N. Y. 


PA ATENTS SECURED—C. L Parker, ex-examiner Patent Office, 
910 G St., Washington, dD. 


Doss, POULTRY AND LIVESTOCK 


POINTERS, SETTERS, HOU NDS, bulls, curs, terriers, collies, 
grown dogs and pups, list free. Shelby Kennells, Shelbyville, Ky 

BLACK ORPINGTONS and Ancona chickens none better 
Price reasonable Ellis Foster, Caldwell, Ohio 


CANADIAN WIL D geese for sale, good decoys, guaranteed to 
call. Homer Woods, Hebron, Ills 

MALTESE HEN and Carneaux; good stock; 
Lafreniere, Vineland, N. J. 


TOY WHITE SILK POODLES real Toys from 3 pound parents, 
$15. Toy Foxterriers, $10; Pomerarians, English Bulls, 150, eve’ 
variety. American Kennel Co., 113 East 9th Street, New Yo 
City. 

POULTRY JOURNAL—Practical and reliable; monthly; spe- 
cial introductory offer, 6 months for 10c. The Poultry Record, 
Box _M, Carey, Ohio. 

PIGEONS FEW CHOICE HOMERS, guaranteed mated pairs, 
one dollar. Kirkbride, 102 E. Park Ave., Haddonfield, N. J. 

SCOTCH COLLIE DOGS. Send for list. W. BR. Watson, Oak- 
lard. Iowa. 


reasonable. 


YOU WILL INCREASE YOUR BUSINESS if I write Sales 
Letters for you! De Fabry, Marbridge Building, New York. 


FANCY SINGLE COMB Buff Orpingtons. Inquire. Dane Huf- 
Latham, Kansas, 
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AGENTS WANTED 


FINE TAILOR MADE SUIT? Show our samples 
to three of your friends, take two orders easy and make profit 
enough to get a swell stunning tailored suit free. No trouble, 
simply show our new up-to-date samples. Everybody surprised, 
prices so low, styles so beautiful, orders come easy. We take 
all the risk and guarantee perfect fit or no sale. We pay the 
express, $5 day our new agents are making and wearing 
the swellest clothes besides; old agents after one season make 


WANT A 


twice as much. Banner agents have a snap. We want a few 
more hustling agents, willing to dress swell and make $5.00 a 
day and up. No money or experience needed. Write quick 


before we fill your territory and we will send you free a com- 
plete outfit to start at once—beautiful samples, latest styles in 
colors, everything you need to take orders all fully explained. 
ye will make you even one beautiful suit at a special inside 
wholesale price as a sample. It’s a wonderful opportunity so 
write at once or tell some fricnd who would be happy to get 


this grand easy money-making chance. Banner Tailoring Co., 
Dept. 319, Chicago, Illinois. 
AGENTS! Wild with excitement! Do you blame them? 


Everybody eager to buy our beautiful artistic air brush design 
show cards. Agents making $75 per wek. Cards printed in 
colors, size 11 x 14, 339 varieties. No talking—simply show the 
show cards to storekeepers—the cards speak for themselves. 
Profits, something new. Tide just setting in. Can start mail 
order business. Beautiful two-color catalog furnished with your 
imprint. Exclusive territory given in your own county. Your 
success spells success for us—all in caps. So you can see, 
without spectacles, that we are really in business for your wel- 
fare. Rest assured, we will start you making such money as you 
never even dreamed of making. The show cards are great, you'll 
say so, you can’t help it. Wake right up, no time to argue. 
Do it now, send this very minute a letter or postal for free 
catalog and sample. Popular Show Card Co., Desk J, 1235 
Michigan Ave., Chicago. 

EARN $15 TO $25 A WEEK as our Mail Order Dealer. Right 
from your own home. Hold your present position until entire 
time is required. We are manufacturers and owners of Patented 
Just in season repeat order specialties. If you are just startin 
a Mail Order business or if already established, you can’t affor: 
not to handle our Patented Money Making getters. We sell 
exclusively to our Mail Order dealers. We protect them. We 
carry stock and furnish everything. No Canvassing. Small 
Capital. Experience unnecessary. Write today for Latest pa- 
tented leader and Manufacturers’ Easy Selling Mail Order Plan 
backed by “Whole Truth,”’ positive proof and sworn statements. 
a * Pease Mfg. Co., 524 Pease Bidg., Michigan St., Buffalo, 

AN IDEAL GIFT, indispensable after using once. Do not 
miss this offer. I want Agents in every Town to sell the Mag- 
nalium Hone and Strop, the greatest invention in this line; 
everybody using a razor buys one; no barber shop should be 
without one. Saves time and labor. They sell from Seventy- 
ve cents to Two Dollars; send for agents price list or One 
Dollar for a Two Dollar Hone and Strop. They are wonders 
and sell themselves. Charles Santina, San Francisco, 
fn one week; his profit being $63.00. 
more. Territory given. Answer now. The 
facturing Company, 514 Brown Street, Philadelphia, Penna. 

AGENTS, GET BUSY SOMETHING NEW; frenzied selling 
going on everywhere. Beers sold 600 the first week; Housjansen 
sold 200 in two days. Other fellows making $6, $12, $20 daily. 


Light, compact; can carry in pocket. Enormous demand; Large 
Profits; territory going fast; Act quick. Postal brings Free 
Booklet. Will show you how to make money quick. Universal 
Import Co., Dept. 3224, Cincinnati, 0. 

ASTONISHING INVENTION—Just patented. New  light- 
weight, easy running combination Hardwood Floor Brush and 
Polisher. A child in few minutes operation can 


give floor a 
Women delighted, pleased, enthused. 1 
gay ‘‘Indispensable.”” $18 daily guaranteed. Get territory, Write 
now E Hayden & Co., Toledo, O. 


AGENTS—$6 to $15 daily. New “Invention. 
Winder Machine. Hand power. Simple and 
wire springs any size for any purpose. Factories, 
chine shops, garages, etc., buy at sight. Irresistible. 
thusiastic. Write at once. Natl. Mfg. & Sales Co., 
Union Bldg., Toledo, O. 

AMAZING INVENTION—Entirely new lamp burner. nges 
common kerosene light into large, brilliant, white flame. Rivals 
as or electricity. Odorless, Smokeless. Not a mantle. Can't 
reak. Wonderful, different. Irresistible selling proposition. 
Experience unnecessary. Show one: sale made. Sample outfit, 35¢ 
Prepaid, will start you. Radiolite, 364 Colonnade, Toledo, O. 
“WANTED RELIABLE PERSON IN EVERY CITY. Either 
sex to push the sale of new patent household articles; new iron- 


mirror-like finish. 


Wonderful Spring 
strong. Makes 
mills, 
Men en- 
555 Natl. 


Cha 


POPULAR MECHANICS ADVERTISING SECTION 


NEW SUIT OFFER! Just send us your name and you wil} 
Promptly receive the most astonishing—yes, wonderful suit offer, 
together with Paragon Complete Outfit, packed with big assort- 
ment of Cloth Samples, Tape Measure, Fashion Figures, Order 
Blanks, etc.—all absolutely Free by Return Mail. Postpaid. This 
includes an offer on a fine suit for yourself so liberal it wil] 
startle you, and our Grand Offer to start you in a big money- 
making business for yourself. Our wide-open terms, conditions 
and privileges will astonish you. The low prices - will make 
you on men’s high-class clothes will amaze you And we pay 
all express charges. We go to the limit in liberality. We want 
you for our agent in your town, so that we can turn all our 
business over to you. We will start you in a big, established, 
money-making business. New agents make $40 a week. Do you 
wonder that our agents make all kinds of money? We must have 
an agent in your town. Get our Grand Offer and the Special 
Paragon Outfit, which is already packed with big Assortment of 
Cloth Samples and complete equipment, ready to be sent you 
free, charges paid by us. “First Come,. First Served.’’ Rush 
your answer to us quick if you want a suit for yourself, before 
some one else gets the prize. Address Dept. 11, Paragon Tailor- 


ing Co., Chicago, Ill. 

YOU CAN EABN | ($25 per week and ~. without canvassing, 
by our plan. rticle. New plan. 
Pleasant work. Particulars free. 
10c. Slonaker Sales Company, Lissner Bldg., Los 
ngeles. 


10,000,000 U. S. HOMES NEED The Aladdin Mantle Lamp be- 
cause they burn kerosene. Uusing less oil than ordinary lamps, 
the Aladdin outshines gas or electricity. Sells itself on over- 
night trial. Ball sold 850 on money-back guarantee. Not one 
returned. Sample lamp furnished. Write quick for agency prop- 
osition. Mantle Lamp Company, Dept. 118-M, Chicago. 


AGENTS—Get particulars of one of the best paying proposi- 
tions ever put on the market; something no one else sells; can 
make $4,000 yearly. American Products Co., 6070 Sycamore St., 
Cincinnati, Ohio. 


WANTED AGENTS, 25 cents profits each $1.00 sale, 
article ever offered, sample 10 cents. Woodward Co., Bowles 
St., Springfield, Mass. 

AGENTS GET OUR FREE PROPOSITION 
Household necessities. Big money for you. 
Landis F. Ezra, Waynesboro, Pa. 

MANUFACTURER, ESTABLISHED TEN YEARS, wants Sales 
Manager to organize state selling force. Patented article uni- 
versally w Not sold in stores, agents only. Handsome in- 
come assured. $500 capital required. Sheer-Cut Shear Co., 934 
Women’s Temple, Chicago. 


“WE CAN USE A FEW MORE good live agents to sell our nev 
double suction hand vacuum cleaner, built on honor and made 


on up-to-date 
Write at once, 


to get results, the kind you get repeated orders on. Wizard 
Mfg. Co., Madison, Wis. 

$2 TO $10 A DAY clear profit. Great money, making proposi- 
tion. Every housewife buys one on sight. 100% profit. Adress 


Ryder & Co., Portland, Ore. 


AGENTS—Write at once. We will positively show you how to 
make $50 every week. Frank B. Carvin, Pioneer, Ohio. 


A GASLIGHT BURNER for kerosene lamps; perfectly safe. 


No mantle; no chimney. Samples to all who mean business. 
Luther Mfg. Co., Dept. 47, Cincinnati, O. 

YOU CAN MAKE $$$$ as our general or local agent. House- 
hold necessity; saves 80 per cent; permanent business; exclusive 
territory; salary or commission; free sample; credit. J. Pitkin, 
Newark, 

~SALESMEN TO SELL new automatic wrench to dealers. Good 


profits. Unworked territory. Write today for profitable offer. 
The Superior Wrench Co., Box 900, Marshalltown, Towa. 


AGENTS—Come to the best house in America for extracts, per- 
fumes, toilet goods and many other items; big money in our line; 
don’t sleep till you write us. Kingham Bros., Indianapolis, Ind. 

WANTED—AGENT. Man or woman, in every town 4 sell 
“Egypto Triple Service Neckwear, Five Ties, for $1.’ best 
advertised line of gents’ neckwear in the United States sold “airect 
to the consumer; goods sell on sight. Indianapolis Neckwear Co., 
Saks Saks Bldg., Indianapolis, Ind. 


~AGENTS--We manufacture four of the most fascinating game 
boards ever invented. 100% profit, orders bound to repeat, noth- 
ing like them on market, slot machines beat. Particulars free. 


Unique Novelty Co., Independence, Towa. 
AGENTS GET MY FREE PROPOSITION on ‘up-to-date 


Household necessities. Big money for you on easy work. Write 

at_once. Landis F. Ezra, Waynesboro, Penna. 
AGENTS—WOODWORKERS OR HANDY MEN why not start 

of your own easily mfgr.—biggest seller out, every 


ing device; keyless door locks; umbrella clothes bars; combination 
skirt and trouser hanger; folding sleeve board; ideal roaster; 


eanitary water proof rugs; etc. $5 to $15 daily; easily made. 
Now is the time to get started. For particulars address, Dexter 
Chicago. 


Supply Co., 508 S. Dearborn, 
AGENTS BIG PROFITS. Brandt's Patented Automatic Razor 
Stropper, automatically puts a perfect edge on any razor, old 
style or safety. Retails at $2. Big seller. Every — 
ran 


one. Write quickly for terms, prices and territory. P. 
Cutlery Co., 84 West Broadway, New York City. 
AGENTS, PORTRAITS, 30c; Frames, 17c; Pillow Tops, = 


Write for particulars of how 


Catalog and samples free. 
Central Portrait 


ean make $35 a week selling these goods. 
2609 Wilcox Ave., Chicago, Il. 


AGENTS WANTED—Article sells at sight. Two to six in 
every home. 100 per cent profit. Barchell Distributing Co., 
Box 57, Lima, Ohio. 


AGENTS WANTED—Men or women to sell our line of House- 
hold Specialties; $25.00 weekly. Sample and Catalogue free. H. 
M. Henion Specialty Co., Dept. C, 1699 Topping Ave., New York. 


family a customer; the folding Climax Ironing stand, best ever 

invented; full instructions and pattcrns; only one dollar: wake 

=. and get busy. Send for circular. N. Scholl, Chillicothe, 
0. 


SEND 25 CENTS FOR PACKAGE of finger-nail polish. Terms 
to_ agents. ents. B. A. Thomas, 1113 Willard St., Ann Arbor, Mich. _ 
“MEN AND WOMEN EVERYWHERE Don’t Hesitate: Write: 
Agents simply coin money selling our Ezy-Hem-Skirt Gauge. 
= > Hoagland Co., 928 Wyandotte St., Box 549, Kansas 
ity, 


AGENTS, 
to 500% 


SPECIALTIES that sell. 150 
Success absolutely cer- 
Poulson Man- 


AND MAIL ORDER 
profits. No change proposition. 
tain. Three samples for dime. Free particulars. 
ufacturing Company, 213 East Tenth Street, N. Y e 
DON’T SLAVE for wages, be your own boss; earn $5 to $15 
o-: we show you how. C. G. Brown Specialty Co., Reads- 
ro, Vt. 
“WATER STRAINERS, costing 2%c; sell 15c.  Nosplash Co., 
Superior, Wis. 
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POPULAR MECHANICS ADVERTISING SECTION 21 


GREAT SUIT OFFER! 


Just write us and we will send you 
absolutely Free, by return mail, postpaid, a large outfit con- 
taining a big variety of cloth samples, fashion figures, tape meas- 
ure, order blanks, ete. Everything Free, and we will start you 
in a paying business. A most liberal offer on a suit for your- 
self that will make you wonder. Terms, conditions and privi- 
leges that will astonish you. We will name you so much lower 
prices on men’s fine clothing that it will surprise you. We want 
a live agent in your town. You can make $1,000 to $2,000 per 
year. If you will write us before we get an agent in your town 
you will get a wonderful offer. As soon as we get an agent in 
your town he will get profits on every dollar we sell in his 
territory. We turn all our business over to him. That’s why 
our agents make so much money. If you want a suit for your- 
self answer Quick before we get an agent in your town, you 
will then get all of our great inducements. Address Dept. 468, 
American Woolen Mills Co., Chicago, Ill 


AGENTS MAKE 500% 


$ profit selling our gold window letters, 
novelty signs and changeable signs, 800 varieties in enormous 
demand. Catalogue free. Sullivan Co., 1238 Van Buren St > 


Chicago, Il. 


WE WANT YOU to act as our representative for your commu. 
nity. Experience not necessary. No capital required. No travel 


ing. All or spare time. Write for full particulars (enclosing 
a for rep'y). National Printing Company, Wanette, Okla- 
homa 

BIG WINNER FOR AGENTS: 7-in-1 Nickel Plated Stee 
Combination Tool Key Ring; screw driver, can top opener, bottle 
cap opener, cigar cutter, pipe cleaner, nail cleaner; most useful 
pocket novelty invented; sells itself. Sample, postpaid, 10c, Joseph 
Mathieu, 203 Court St.. Brockton, Mass. 


AGENTS—Get six pairs guaranteed hose Free. Write for un 


eran a paralleled special offer Big money selling Triplewear Hosiery 
WANTED—Live hustlers make $10 to $30 a day selling h high Beautiful line, guaranteed six months. First application secures 
grade automobile specialty. Write Yale Factories, Oostburg, o— Triplewear Mills, Dept. D, 730 Girard Avenue, Phila 
Wis. delphia 
$25 WEEKLY and expenses to men and women to omen PORTRAIT AGENTS find our plan beats all others. Prompt 
names, distribute samples and advertise. Steady work. shipments—rejects credited. 30 days’ Credit. Catalogue of Por 
H. Emery, M. 8., Chicago, Ill. : mir traits, Frames, Pillow Tops, Sheet Pictures and samples free 
“OUT OF WORK? Sell our Specialties. All necessities. Steady  8mes_C. Bailey & Co., Desk 74, Chicago aca 
income for steady work. You cannot afford to miss this. The MEN AND WOMEN WANTED to control exclusive agencies 
E. 


Horton Co., Bellevue, O. hs 
nd for free booklet, inside information on the 
ess. Filled with money making plans. Pointers and 
thousands of successful agents. Address J. M. 
Finch, 1162 3rd_St., Dayton, Ohio. 

“$100 MONTHLY and expenses to trustworthy men and women 
to travel and distribute samples; big manufacturer. Steady 
work. S. Scheffer, Treas, MX, Chicago. i 

“MAIL ORDER ADS THAT PAY. 20 different propositions 
fully explained. All bona fide, sure-fire Money-getters. Each 
one the foundation of a successful Mail Order business. Send 
10c for full particulars and regular bulletin of new propositions. 
Mail Dealers Wholesale House, 450 Franklin Bldg., Chicago, Il. 

“WANTED—Agents to sell teas and coffees. Burns & Reed, 
209 Hudson St., New_York. 

AGENTS WANTED—To introduce new 
burglar proof. Fast Seller. Tinker, Holcombe, Wis. 

‘—Every eyeglass wearer interested. 
Optician, Wilkes-Barre, Pa 
BE) IENCE UNNECESSARY. 
our household necessity. Sells in 


of 


‘Key less lock "guaranteed 


Big “profits. 


introduce 
Big profits. 


wanted to 
home. 


Agents 
every 


Particulars free. The Montgomery Company, Devils Lake, North 

Dakota. 
“MAIL ORDE : indie best sellers. Factory prices. 

Send for free pri ispectus. ssippi Valley Co., Pittsburg, Kans. 
“MAKE $3,000.00 PER YEAR. New Agents proposition, write 


“AGENTS SELL Household Specialties, make 100% profit. Co- 


operatire ye Sales Co., Box El Paso, Tex. 


White Vending Company, 


25c silver for one of ou 
ers, and one of each of our ca 
4 S. Mankin & Co., Alexandria, Va. 


_areat sellers. Reduces living cost. Annual 
s. Union Sales Co., Bor B Gi. Danville, Til. 

SEE WHAT WE SAY under “Patent” heading. Swift, At- 
torney, Washington. 

“SMALLEST ALARM CLOCK, Bible, Telescope, Pocket Knife 
and Lord’s Prayer Charm, 10c each, postpaid. W. H. Garner, 
All9 South Lafayette St., Evansville, Ind. 

“TREMENDOUS PROFITS WITHOUT CAPITA Automebile 


accessory, permanently increasing orders. Morris, 5 Mom, 137 
East 27th Street, New York. 

“ARE YOU OUT OF WORK or dissatisfied with your present 
occupation. Read my advertisement, Page 14. 

~TOCKS ANY DOOR INSTANTLY, carry on key ring, weight 

oz., 15 ¢. Agents wanted, I, X. L. Co., 310 Rockwell, Jack- 
son, Mich 

“BE YOUR OWN BOSS—Make $3-$5 daily. No capital re- 
quired. Send 5c for sample, particulars. A. Hinman, 926 Tribune 
Bldg., New York. 

BIG MONEY IN SELLING USED AUTOMOBILES—No > busi- 


ness sO easy to learn, 
investment our 


$50 to $200 
We furnish 


so profitable, so congenial. On 
Agents make $50 to $150 per week. 


the cars and teach you how to drive, sell and repair them. Write 
to-day for particulars and territory. The Automobile and Cycle 
Company of America, Dept. One, 1769-1787 Broadway, New York 
City 

SIGN PAINTING AGENTS. 100% profit Best and cheapest 
Window Letter made. Easiest mounted. Outfit free Success 
positively guaranteed. Embossed Letter Co., 2563 Milwaukee Ave., 


Chicago 


LOOKING importe da 26x68 
Tenn., sold 115 in four days; 
well. Write for sample offer 

territory A. Condon, Rug 


WANTED RICH L 
. ach. R. H. Carter, Milan, 
his profits, $51 You ean do as 
and unique selling plan; exclusive 
Importer, Stonington. Maine 


AGENTS—To sell the newest electric appliance on the market; 
sold everywhere there is electricity, in the home and office: lib- 
eral profit; sales-driving sample, weighs a pound, no experience 
or knowledge of electricity required; it shows how to use one 
light instead of two and get the same results; sells for $3.50 
and saves the purchaser an investment of $25; write for particu- 


lars. The Handy Light Co., 711 Eighth Avenue, East Cincin- 
nati. Ohio. 
LINEN HEEL AND TOE GUARANTEED HOSIERY direct 


from mill to wearer. All styles and qualities. Splendid oppor- 
tunity for live agents. Customers waiting. Re-orders insure per- 
Manent increasing income. Exclusive territory Credit. N. Parker 
Mills, 720 Chestnut St., Philadelphia, Pa. 


rapid selling, 
peat orders; 


low priced specialty. 


Universal demand, plenty re 
good to hustlers. 


Write for free sample and 


terms to-day. The V. Sales Co., Room 1325, 150 Nassau St., 
New York City 

LIVE AGENTS WANTED—HUSTLERS to handle our attrac- 
tive 1912 combination packages of soap .>d toilet articles with 


valuable premiums. One Michigan agent made $65 in 47 hrs 


another $21 in 8 hrs.; another $22.50 in 10 hrs. Write today. 
Davis Soap Works, 264 1 Davis Bidg.. 1429 Carroll Ave., Chicago 
AGENTS—SIGN PAINTERS Cost 2 35e¢ Something 
new. Guaranteed Window Letters mounted with benzine and 


roller 
Chicago. 

ORIGINATORS AND MANUFACTURERS of 4 piece combina 
tion pure aluminum cooker valued $5.00, sells $1.98, Agerts 
make $10.00 daily; get our prices quick. Independent Mfg. (« 
La Grange, Ii! 


WE PAY $80 


Grip Outfit Free. Embossed Co., Milwaukee Ave., 


A MONTH SALARY and furnish rig and all ex 


penses to introduce our guaranteed stock and poultry powders; 
money back guarantee; outfit free; new plan; steady work Ad 
dress Bigler Co., X 368, Springfield, Tilinois 

AGENTS—GET OUR ORIGINAL fast selling food sp specialty 
formula now. Guaranteed tiggest money getter out Make and 
wholesale to stores. Start with $5 Materials everywhere. 84c 


profit every $1 sale. 
postpaid, Brown's 
Los Angeles,” al 


Complete formula, details, 
Delleacy Supply, 316 So. 


sample, etc., 
Figueroa St., 


~AGENTS—MFEN AND WOMEN MAKE $5 to $15 Daily. 50 
to 500 sales in nearly every office building! Nearly every user 
of a desk telephone will pay a quarter, without argument, for 
an Empire Cord Holder. Send 12¢ today for sample. Empire 
Supply Co., Chicago 


EARN $30 WEEKLY taking orders for Cut_ 
America’s largest grocery house. Outfit Free. 
Co., 352 Arcade, Cleveland, Ohio 

ONE MILLION AGENTS W ANTED; ¢ fast 


seller r costing Se 
selling 50c. Every firm needs Orders to $50 Postal brings 
samples =m bosse Co., 2497 


|_Milwaukee Ave.. 

LARGER PROFITS—MAKE YOUR OWN GOODS. 

nish formulae, manufacturing processes and trade secrets All 

lines. Fourteen years experience snatructive circulars Free 
B. Mystic Compar 


B. Mystic Compan Washington, 
ENVELOPE M¢ 


STENER, NO- PENCIL!  Self-sell 
ing. Sample, terms, 1%¢ coin. 
lth St. r, Colo 


Rate Groceries, for 
Standard Grocery 


Apex Sales Company, 1224-1226 


LIVE : We have @ greatest little article for home, 
office, , ever produced; enormous demand Dime brings four 
samples Re quick. Rednum Novelty Co., 316 East 55th St., 

AG . TRY OUR LINE Any goods you “pla ace ice on ap 


Ss: 
proval, which are rejected, we replace free of charge. Domestic 
> 


Supply Co.. Buth ler 


WANTED—AGEN 7 cents profit each 10 cent sale: best 
little article ever offered; sample for 3 cents in stamps. Rawlings, 
Box 945. St. Levis, Mo 

400% PROFIT SELLING GORDON Photo Pillow Tops High 
grade _Work. Samples and catalogue free. Luther Gordon Co., 
164 hington Chicago 

SE THREADING NEEDLES, lOc a paper Agents’ samples 
and terms free e. Ladies’ Art Co., Dept. 41, St Louis, Mo a 

AGENTS—Embossed Gold and Silver Sign Letters Immensely 
profitable. Sample free. Johnston Co., Quincy, 

AGENTS—B 25¢ seller on ‘the market ; over 100% profit ; 
field unlimited; 10 a day easy. Silvex Co.. 303 N. Michigan 


Ave Chicago 

AGENTS—PORTRAITS 35¢, FR: MES | 5c. Sheet Pictures le 
Stereoscopes 25c. Views lc. 30 days edit Samples and cata 
log free. Consolidated Portrait Co., 1191, 1027 W. Adams 
St.. Chicago 

GYROHEEL, 
and Easy Money’’ for you. 
sale prices Eagle Rubber 
New York 

AGENTS, BIG PROFITS 


De 


the new patented heel of yubber, will make “Sure 
Send 25¢ for sample pair, and whole- 
Company, 213 East Tenth Street, 


selling Babin’s Safety Ice Creepers, 
send the heel size of your shoes and 25 cents for sample an 
terms E. Babin. 124 Cherry St.. Waterbury, Conn 

SUBSC ETON AGENTS WANTED. Capable me men make from 
$4.00 to $6.00 a day. The Scientific Digest, Kansas City, Mo. 
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22 POPULAR MECHANICS ADVERTISING SECTION 


SALESMEN FOR OUR NEW Penny Gum Packages (ring or 
postcard with each package for Ic). 200 packages cost salesmen 
$1. Austin Mfg. Co., Cranston, R. I. 

DON’T WASTE TIME with dead ones. 
of all. Sells itself. 100 per cent profit. 


Here is the best seller 
Ray Co., Hancock, Ia. 


AGENTS—FIRST CLASS legitimate proposition. Three to 
five dollars daily. Arthur Clarke, Hammond St., Chicago, 


AGENTS—Make $3.00 to $5.00 profit daily handling our new, 
— date Nameplates, Signs and Numbers. Brett Bros., Boston, 

ss. 

KEY CHECK AND FOB OUTFITS 
om fobs, etc. 


for stamping names on 
Prices free. Pease, Die Maker, Winchester, 


AGENTS WANTED—To sell Brass Hand, Force, Suction and 
Spraying Pumps. Write WwW. w. Brown, RB Randolph, Vt. 

SALESMEN WANTED for specialty. . Enclose stamp for par- 
ticulars. H. D. McDonald, 189 No. Dearborn, Chicago, 


EXCLUSIVE TERRITORY NOW BEING ALLOTTED for Little 
Giant Lift and Force Pump. Only thing of its kind, it has free 
field wherever there's plumbing. Removes all stoppages in pipes, 
saves plumbers’ bills, prevents noxious gases. Everyone wants 
it, everyone can afford it, everyone can operate it. As strong 
in business world as among homes. Selling at top speed. 
50,000 already in use. I can grant you absolute monopoly and 
fix you for life, if you are the right man. Address at once, 
J. E. Kennedy, Dept. P, 41 Park Row, New York City. 


AGENTS—It will cost me about $2 to secure your name and 
ship sample machine, but it’s a dead sure way of convincing 
you I’ve got best household invention on earth. 

being established. Opportunity for canvassers and crew managers 
to make up to $20 a day. Elmer E. Stevens, 1189 Curtiss St., 
Downers Grove, 


THE NEW “‘SWIFTLIT’’ GAS LAMPS light instantly with % 
match like city gas; no alcohol used; radically different from 
any other; portable or systems, 100 to 1,000 candle power at 
will; burners cheap for old lamps; Agents making money; great 
novelty; wholesale price for _ _ce Planet Mfg. Co., Dept. 
4, St. Louis. (Established 1868 


AGENTS TO SELL GU SRANTaEED GROCERIES at Wholesale 
direct to Consumers. Big pay, sendy work. We sell Best Goods 
on earth. Save customers 25%. W. H., Hitchcock-Hill Co., 
Chicago. 

BIG PROFITS—Exclusive territory, not in stores. 
Cooker—outsells all other household specialties. 
Co, 17 E. Lake St., Chicago. 

RAINCOATS—To order from Mill to Wearer; write for par- 
ticulars and samples. Agents wanted. Seagul Raincoat Co., 
Gaither Building, Baltimore, Md 


WANTED: Salesmen on our New Census Publications. Splen- 
did opportunity. Men making $50 to $75 per week. Rand Mc- 
Nally & Co., Dept. B., Chicago, 


JOKER ARTICLES, TRICKS AND PUZZLES. 
Catalogs, Prices and 2 samples, lic. New 
Desk \y 28 Warren St., New York. 

AG DON'T accept an agency until you read our new 
book, Dollars;’’ its Free. Darling Bros., Derry, 
INTS—$50 weekly; we manufacture the best needle case 
a wonderful seller; 200 to 500 per cent profit; talking 
unnecessary; our copyrighted ‘‘Trust Scheme’ Envelopes do the 
work; general agents can make over $100 weekly; send 10c for 
a 25c sample containing 115 needles; particulars free; buy direct 
from the factory at wholesale. Paty Needle Co., 102 Union Sq., 
Somerville, Mass. 


The Magic 
Belden Supply 


Illustrated 
Idea Novelty Co., 


Branch offices 


HONEST MAN OR WOMAN WANTED in every town to rep- 
resent well-known wholesale firm. perience unnecessary. Must 
furnish good references. Easy, pleasant work. Fair salary to 
start. McLean, Black & Co., 351 Medford St., Boston, Mass 

MEDALLIONS SELL AT SIGHT. 300 per cent to 500 per cent 
Drofit. Make up your own goods = be independent. “It's 
Chie Catalog free. Fred Resag Co., 3205 W. Randolph St. 

cago. 


~ AGENTS—WE MANUFACTURE GLASS PAPER. Plain glass 
windows made to look like real stain glass; something new; easily 
applied; big money maker; two sample sheets of paper, with 
catalogue in cues and fons yunt sheet, for 10c. §S. H. Parrish & 
Co., 202 Chicago. 


~~ WIDOWS . Ladies, Men, New Interesting. Profitable, easy 

work. Spare time or permanent. Sell our useful specialties. Our 
original selling plan will double your sales. Particulars and $2.00 
premium offer free. Fair Mfg. _ Co., HF51, Racine, Wis, 


AGENTS—$5 daily « selling our r Handy Tool, 2 articles ‘in one, 
Lightning _ seller. Sample free. Thomas Mfg. Compdny, 462 
Third St., Dayton, Ohio. 


PERFECTION POCKET ADDING MACHINE. Lightning seller. 
Cincinnati Specialty Mfg. Co., Dept, K., Cin- 
cinnati, ilo. 


HELP WANTED 


ARE YOU THE MAN? Here is your opportunity. No matter 
where you live—if you want to make big money and establish 
yourself in an Independent business requiring no capital—we will 
teach you, by mail, all the secrets of the Real Estate Business 
including thorough commercial law course, list with you readily 
salable properties, co-operate with and assist you to permanent 
success. Our 64-page free book fully explains our methods and 
tells what it means to be the local representative of oldest 
and largest Co-Operative Realty and Brokerage Corporation in 
the world. Write today to International Realty Corporation, 2134 
Manhattan Building, Chicago, 

EARN $10 TO $15 A WEEK and hold your position besides. 
No canvassing. We, as manufacturers of patented just in season 
specialties, have new easy mail order plans to keep our fac- 
tories busy. We furnish everything. Large profits. Small 
capital. Experience unnecessary. If you are one of the want-to-go 
ahead kind, write for our most modern plan. Sworn Statement, 
J. + Pease Mfg. Co., 523 Pease Bldg., Michigan St., Buffalo, 


WANTED—One good man in each town to take orders for 
men’s tailoring; beautiful styles; very low prices: orders come 
easy; high class; permanent business; fine profits; $10 a day 
and up; no money or experience needed. We ship on approval 
express prepaid, and guarantee perfect fit. Write for 
sample outfit and ineide price on suit for yourself. Banner 
Tailoring Co., Dept. 320, Chicago. 

WANTED RELIABLE MEN to learn Automobile Driving and 
Repairing in the largest and best equipped school teaching this 
trade. A most interesting, healthful and paying profession. Can 
be learned in a few weeks and at small cost. Competent men 
always in demand at salaries ranging from $18 to $35 a week. 
Our 32-page book ‘‘How to Drive’’ gives full particulars. Greer 
College of Motoring, | 1457 Wabash Avenue, Chic cago, Ii. 

“A HIGH CLASS INVESTMENT. Salesman wanted in every 
City and Town East of the Mississippi River. Exclusive territory 
Contract will be entered into with men who can show credentials 
as to character, ability, record, ete. (Investment, Insurance 
and Real Estate men preferred.) A big opportunity for brainy 


AGENTS WANTED to sell our beautiful scripture wall mot- 
toes. Frank Shilling Co., Navarre, Ohio. 


AGENTS MAKE $30.00 WEEKLY selling our 500 Handy House- 
hold Articles; catalogue free. Scheff Company, 1637 Wells Street, 
Chicago. 


— LARS$ ADDER—Pocket 
Guaranteed. $1 postpaid. 
Omaha, Neb. 


I WILL START YOU earning $4 daily at home in spare time, 
silvering mirrors; no capital; send for free instructive booklet, 
giving plans of operations. G. F. Redmond, Dept. 306, Boston, 
Mass. 


Adding Machine. Wonderful 
Globe Sales Co., NI7I11 


AGENTS—HANDKERCHIEFS, DRESS GOODS. Carleton 
made $8.00 one afternoon; Mrs. Bosworth $25.00 in two days. 
Free samples. Credit. Stamp brings particulars. Freeport 
Mfg. Company, 59 Main St., Brooklyn, N. Y. 


AGENTS make big money selling our new gold letters for office 
windows, store fronts and glass signs. Any one can put them on, 
Write today for free sample and full particulars. Metallic Sign 
Letter Co., 406 N. Clark St., Chicago. 


GENERAL AND LOCAL AGENTS: Here is your opportunity. 
Energetic men can make $2,500 yearly and up. The Improved 
Canchester Kerosene Mantle Lamp revolutionizes old methods. 
Far superior to electricity, gas, acetylene or gasoline at 1/10 the 
cost. Burner fits all lamps. Safe; clean; odorless. Burns with 
or without mantle. Tested and pronounced by State of Penn- 
sylvania ‘‘Most efficient light found.’’ Greatest seller known. 
We want a few more live men in open territory. Canchester 
Light Company, Dept. P. M., 204 N. State St., Chicago. 


LIVE AGENTS WANTED. A permanent income selling Koeth 
Kombination Kit, 15 tools in one. Finest tool steel, guaranteed. 
Big profits. Wonderful seller. | Exclusive territory. Send for 
free sample offer and terms. Currier-Koeth Mfg. Co., 52 West 
St., Coudersport, 


AGENT’S OU TFIT FREE. Quick profits. 


Best Handkerchiefs, 


Dress Goods and Fancy Goods on the market. Large Manu- 
facturer. Particulars for stamp. Maricopa Mfg. Co., 93 Water 
.. Brooklyn, N. Y. 


Getters to represent a large Eastern Corporation offer- 
ing the public a_ safe, profitable and attractive investment, 
backed by the endorsements of men of National reputation and 
standing Address Manager, 606 Metropolitan Bank Bldg, 
Washington, D. 

GOVERNMENT CUSTOMS. INTERNAL REVENUE, Railway 
Mail Examinations everywhere soon. Get prepared by former 
United States Civil Service Examiner. Write now for free book- 
let. Patterson, Civil Service School, Box 826, Rochester, | N. Y. 

YOU ARE WANTED FOR GOVERMENT POSITIONS. $80.00 
month to commence. Annual vacations. Short hours. No “‘lay- 
offs.” Common education sufficient. Over 12,000 appointments 
coming. Influence unnecessary. Send postal immediately for 
free list of positions open with description. Franklin Institute 
Dept. R21, Rochester, N.Y. 

REPRESENTATIVE WANTED for Morrow Electric Suction 
Cleaner in each city. Price, $35—guaranteed five years. State 
fully your experience and standing. Liberal discount and con- 
tract to right parties. The Morrow Co., 901 Adams Express 
Bldg., Chicago, 

WANTED—RAILWAY MAIL ERKS—Average, $1,100. 
Every second week off—full pay. Examinations ogame every- 
where, Jan. 15th. Write for free sample questions. Candidates 
prepared free. Franklin Institute, Dept. R21, Rochester, N. Y. 

BOILER ROOM SPECIALTY. Leading manufacturer wants an 
exceptionally high grade salesman, capable of selling $100 sep- 
cialty to large power plants. Minimum com. on each sale, $25. 
Ladd, 885 Niagara St., Buffalo, N. » 4 

“ARE YOU OUT OF WORK or dissatisfied with your present 
occupation. Read my advertisement, Page 14. 

SALESMAN AND BRANCH MANAGERS EVERYWHERE to 
handle best selling proposition known. Experience unnecessary. 
Legitimate, permanent and commands instant attention Big 
commissions. Exceptional opportunity. W. E. Bryan & Co., 
Cincinnati, Ohio. 

WANTED—INEXPERIENCED MEN TO WORK on actual con- 
tract jobs for small pay; electricity, plumbing, bricklaying, auto- 
mobiles. Must first finish short correspondence course, but there 
is no expense. Catalogues free. United Trade School ‘Contracting 


Co., Los Angeles. 
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POPULAR MECHANICS ADVERTISING SECTION 


WANTED—YOUNG MEN to learn automobile business; big 
pay; demand greater than supply; make you expert in ten weeks ; 
automobile model free; interesting booklet free. Box 997, Ameri- 
can Attomebile Institute, Rochester, 


Areade, Cleveland, Ohio, tory cost to make room. This 
highest grade of engines—2 to 
a AND BOYS TO LEARN “AUTOMOBIL E repairing. driving line Motor Co., 1284-96 Niagara 
on up- to-date cars; electrical, civil engineering, surveying, in 
practical way. Room and board while learning. Positiens MANDY TOOL CABINETS 
: satisfaction guaranteed; catalog free. National School of Machinists, beautifully finished 


En gineering, 2110 West 7th, Los Angeles. lock on drawers: ask for circulars 4 


Manufacturing Co., Chillicothe, 
I WILL START YOU in the cleaning and dyeing business in : 
your own town. Big profits. Pleasant work. No capital required. 
Free particulars. John H. Baylies, Jr., Baltimore Md. 


big money by distributing circulars in 
your town. Stamp brings reply. Northern Advertising Co., Car 


FOR SALE 


governor, $50; 20 light dynamo 
tha ° ea A. H. Arp, IJr., Moline, 

ERAL AMBITIOUS MEN WANTED to learn Practical ~ LIGHT METAL MANUFACTURING 
Drafting. Fer particulars write Draftsman, 304 Lewis Building, by government. Price, $2,000—or 
Pittsburgh, Pa. profits Roberts Machine Company, 

WE TRAIN DETECTIVES. You can be one. ~ Splendid « oppor- TWO CYCLE, TWO CYLINDER, 
tunities. Travel. Earn $100 to $300 monthly. This fascinating mobile, Gasoline Engines, Castings 


profession taught practically and scientifically by mail at a nom 
inal cdst. American School of Criminology, Dept. F, Detroit, 


= - — Machine used 12 days. Cuts 
SUSPENDERS DONE AWAY with—Read “Ad” of Kokomo BE. R. 
Suspender Belt under heading ‘“‘For Men.” Agents wanted in " 
Bend Machine Tool Co., Dept. 
“WANTED DISTRIBUTERS of advertising 1 matter "everywhere. 
Oliver _D. Barkley, Mount Pleasant, Pennsylvania, 
ELECTRICAL METERMEN WANTED IN EVERY STATE— Medford, Wis. 
$900-$1,800 yearly. Rapid introduction of Electricity creating new Ma 
positions daily. We will fit you for splendid positions and as- rs . 
sist you to get it. Booklet giving full particulars free. Write check for $100 gets it 


for it today. Fort Wayne Correspondence School, Dept. 20, Fort OTTO GAS ENG INEST Standard 
Wayne, Ind. Engine Works, 218 Granite Bldg., 8 
ALCA $6.00 HAND VACUUM CLEANER wins first prize at INCREASE YOUR POWER, grind 4 
all exhibitions. It is the finest agents’ proposition in the land Valve Crinder. Four grades in 
Write for money-doubling contract. Alea Vacuum Cleaner Co., Lightning Mfg. Co,., Cornish Flat, 
Dept. A, 366 W. 50th St.. N. ¥. AND PINION cutting 
WANTED, AGENTS, MACHINISTS, ATTENTION! _ Increase K., 554 Springdale ave., 
salary, new revised Saunders’ Hand Book of Practical Mechanics. FOR SALE—One 2-HP. 
Rest ever ready reference. Thousands in use. Postpaid $1.00 H. Arp, &Jr., Moline, iil 
.25, $1.50 leatber flap. Big profits. E. H. Saunders, 


est little book ever published 
WANTED ONE THOUSAND CHAUFFEURS and repair men. 


MACHINERY, TOOLS | AND SUPPLIES 


REBUILT. MOTORS—We have 
rine engines of our own and other makes, 
EARN $30 WEEKLY taking orders for Cut Rate Groceries, for | Suaranteed by us. As the builders of 
America’s largest grocery house. Outfit Free. Standard Grocery second-hand engine business, we will sell 
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1-HP. WATER-COOLED gas-engine 
shaft and valves machined (blue 
— = cluded), $20. Evansville Mfg. Co., 


20 light dynamo, 


sale Richards Iron Works, Manitowoe, 
Mich “ BARGAIN: Williams Pipe and 


Kerby, Lawton, Oklahoma. 
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Our demand for automobile engineers exceeds the supply. Calls Gas Engine problems in few 
for men of intelligence and mechanical bent capable of com- writes, 

manding $100.00 to $150.00 per month upon graduation. Resident year’s subscription Book free. 
course $20.00 to $60.00. Home Correspondence course completed New York 

by practical road and shop work at this school, highly successful. 
Look this up. Auto Schools of America, Dept. -T, 1600 Michigan WE BUY AND SELL Iron, 


74 No. Sangamon St. Chicago, 


STOP HERE! Let me start you in a home business that will Sala Co., Canton, 0. 
bring you money every day. Experience unnecessary. Spare time, SHEPARD THREAD 
No canvassing. I furnish everything and guarantee success. inches. Good as new. 

Send for proofs. Voorhies, Desk C. R., Omaha, Neb. wood, Ta. 

I WILL START YOU earning $4 daily at home in spare time, FOR SALE—6 H. P. 2 0 
silvering mirrors; no capital; send for free instructive booklet, H. P. 4 cycle gasoline engine, new, 
giving plans of operation. G. F, Redmond, Dept, 306, Boston, Til. 

Mass H. P. WHITE STEAM 

WANTED—A man or woman to act as our information re- at $35, or make offer. KE. F. 
porter. All or spare time. No experience necessary. $50 to $300 FAIRBANKS MORSE 45 
per month Nothing to sell. Send stamp for particulars. Sales others Hugh Dyar, Marquette 


Association, 601 Association Bldg., Indianapolis, Ind. ARE YOU OUT OF WORK 


RAILWAY MAIL CLERKS WANTED—Average salary, $1,100. eccupation. Read my _ advertisement, 


N'Y immediately. Franklin Institute, Dept. R 21, Rochester, BUFFING AND GRINDING 
A} 


right prices. High efficiency motors 


GOVERNMENT CLERKS, $30 weekly: free booklet M de- for any purpose. We build any 

ecribes positions. Clerk Agency, Providence, R. I. der. Die and model work a specialty. 
WANTED—RAILWAY MATL Clerks, $80.00 month, Examina- Wis 

tions announced everywhere, Jan. 15th. Sample questions free. FOR SALE—13 in, lathe, $100; o' 

Franklin Institute, Dept. R21, Rochester, N. Y._ $125 up: bering 
$5 PER 100 UPWARD paid tacking signs, distributing book- Combination woodworker, felloe-rou ders, 


lets, samples, etc. No canvassing. Secure price list paid and 


territory. Shepards Agency, Dept. 112, Lebanon, N. H 4-CYCLE, 
~ —_—_—_-- complete, w. ¢ Hel len, No. 

WANTED—RAILWAY MAIL CLERKS— Average $1,100. Every 7 N — 
second week off—full pay. Examinations announced everywhere, ~ MODEL STEA} TURBINE—AlU parts 
Jan. 15th. Write for free sample questions. Franklin Institute, make a model Steam Turbine, 
Dept. R21, Rochester, N. Y. Address Midget Machine Co., P_ 

MAKE MONEY writirg short stories. Big pay. Free book- FOR SALE, COMPLETE SET 
let tells how. United Press Syndicate, San Francisco. line stationary engine, also one and 
~ 9,000 GOVERNMENT JOBS OPEN—Write for list. Franklin 564 Jackson Blvd. 
Institute, Dept. R21, Rochester, N.Y. DYNAMOS AND MOTORS, any voltage 


teach you how. United Picture Play Association, San Francisco. Machinery Sales Co., 11 East Woodbric ige St.. 
BIG MONEY WRITING SONGS. Thousands of dollars for FOR SALE—Clement Gauge Wood 
anyone who can write successful words or music. Past ex- 28-inch, with collars. New. Cost $21 
perience unnecessary. Send us your song poems, with or with- particulars. H. A. Tozer, Little 
out music, or write for free particulars. Acceptance guaranteed TURRET FITS CARRIAGE of 15 
ff available. Washington only place to secure copyright, H. in., odd shape chuck with 20 blanks, 
Kirkus Dugdale Co., Dept. 265, Washington, D. C. attachment or plain miller. Harry Kerslake, Box 187, Paris, 


GOVERNMENT 
coming. Excellent salaries. Vacations. Write for list of posi- design stationary for dynamos. 


Woodworking, 
Ave, Chicago. Molitor, 215 Clinton St., Chicago. _ 
ssn - FOR SALE—Two 10-HP. Gasoline 

WANTED SALESMEN to sell Gasoline Lighting Systems; no bed screw cutting lathes. Two 2 
experience necessary; attractive proposition. Doud Lighting Co., Adams, 39 South St., New York. 
i 
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WANTS EMPLOYEES—10,000 appointments FOR SALE—New modern marine 


latest 
Complete electric lighting * plants. 
tions open. Franklin Institute, Dept. R21, Rochester, N, Y. Bicknell Mfg. & Supply Co., Janesville, Wis. 
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IF YOU WANT the best information on cement one concrete 


MECHANICAL ENGINEERS 


construction, subscribe for Concrete, leading cement and 
monthiy. Sample copy, 10 cents. Yearly subscription, $1.00. 
Concrete, 135 Newberry Bldg., Detroit, Mich. 

CAM CUTTING—Size 36 in. diameter, down to smallest. All 


varieties. Special prices on iarge quantities. Cam Cutting Ma- 
es Headquarters for Cam Cutting. The Garvin 
Machine Co., 137 Varick Street, New York City. 


MARK YOUR TOOLS. New process 20c. Stigner, Benton 
Harbor, Mich. 


15 NEW Goshen Marine Engines. 
Ind. 


Cheap. Jack Ihrig, Goshen, 


~FOR SALE—2-hp. Stationary or Marine Engine Cheap. Joseph 
Busch, Maple Valley, Wash. 

PULLEYS, GEARS, SPROCKETS, Shafting ag see page 

136. W. A. Jones Foundry & Machine Co., Chica 

PATTERSON TOOL & SUPPLY CO., Ohio, 
re specialists in furnishing equipment for automobile repair 
shops. Tell them your wants. 

FOR SALE—Rebuilt; Throttling, Automatic and Corliss En- 
gines, Boilers, Pumps, Heaters, Machine Tools, Tanks, Saw 
Mills, and general machinery, at bargain prices. Let us know 
your wants. The Randle Machinery Co., 1761 Powers St., Cin- 
cinnati, Ohio. 

VERTICAL STEAM ENGINES, 2 to 25 hp. Send for circular, 
E. T. Frank & Son, 642 W. Pratt St., Baltimore, Md. 


ENGINE CASTINGS, 1% horse vertical gasoline, air-cooled, 
$7. Three horse marine water-cooled, $9 cash; drawings in- 
cluded; catalogue for stamp. Novelty Manufacturing Cc, 853 
Cincinnati, Ohio. 


EXPERT DRAFTING SERVICE, by an experienced Engineer 
and Draftsman. Drawings for every purpose promptly executed. 
Ideas developed. Machines designed. Inventions perfected. Fred. 
D. Silloway, Springfield, Illinois. 

, DRAWINGS, TRACINGS, and blue prints made 
.__Lowest prices. J. F. Greenwood, Mooers, N. Y. 

~T WORK OUT IDEAS, make drawings, patents, — de- 
signing. Irwin D. Croak, Monadnock Building, Chicago. ror 

WE SPECIALIZE ON MECHANICAL ENGINEERING work for 
those concerts whose size do not justify the steady employment 
of a first class engineer. Machine design, structural work, mill 
construction, heating and _ ventilation, cost reduction, and com- 
mercializing inventions. The Engineering Bureau, P. O. 152, 
Springfield, Mass. 

MACHINE DESIGN AND WORKSHOP DRAWINGS made, 
patents improved, etc., by practical mechanical draftsman. R. A. 
Cameron, Box 79, Berwyn, Ilinois. 


___ WANTED 


A STRONG, OLD ESTABLISHED, manufacturing company, 
with a national selling organization, wants to add a new line 
of building material or construction specialty to manufacture and 
sell. Address L. F., 6th floor, 318 W. Washington St., Chicago. 

WANTED—Propositions, Prices, Samples, Advertising rates, etc. 
Jasper N. Beard, Verna, Miss. 


NTED—20 H. P. Auto engine. 


Guy Enochson, Austin, 


West Sixth Minn. 

FOR SALE—Gasoline Engines, automobiles, marine and sta- A COURSE IN MEMORY TRAINING, also book, ‘“‘How to 
tionary, also castings. Second gute taken in Speak in Public." Must be cheap. F. Herrick, Colon, Neb. 
for ie ‘Abvis with stamps. B. Richardson, R. No. 36, WANTED TYPEWRITER. See Typewriters. Frost. 


FOR SALE—Engine lathe, swings 9% in., takes 25 in. between 

centers. Complete with full set change gears to cut all size 
threads, 3 to 40 in.; price only $43.50. Address L. F. Grammes 
& Sons, Allentown. Pa. 


PATTERN-MAKERS! A book devoted to the principles J — 
tern and core making and molding. Written by G. H. 
practical pattern maker of years experience. This bo 
published, treats the — in a much more simple, 
effective manner than most books along this line. 
312 illustrations. Price $1.00 postpaid. Popular Mechanics Book 
Dept., Chicago. 

SERIES OF 7 LITHOGRAPHIC ce ge Automo- 
bile, Gas Engine, Steam Engine, Steam Turbine, Wireless Tele- 
Size 8x14 inches. All parts of these ma- 


names 
Popular Mechanics Book Dept., 318 W. Washington St., 


FOR SALE 


SIGNAL FIRE ALARM BOXES for Street Service, japanned 
red, dust proof case with spring lock, complete with the most 
perfect and best made mechanism, just like new. Size, 15 x 12 
x 5 inches. Regular $75.00 apparatus sold cheap to right user. 
Cosmos Electric Co., 134 Liberty Street, New York 

“SLOT MACHINES CHEAP, all kinds; send for list. Electric 
Pianos, $70; Purtians, $6.50; Pin Gum Machines, $2.50; Elks 
wanted. James McCusker Amusement Co., 210-12 N. 8th St., 
Phila, Pa. 

1911 PRATT MOTORCYCLE omnes, with Herz magnete, 
costing new $235; sell for $165. One Edison phonograph with 
Mfty records, will sell for $25. Jacob Wettstein, Jr., R. R. 3, 
Box 43, Eureka, IIl. 

$2,340.00 HUBER CYLINDER Printing Press, $850. Easy 
Payments. Hurley, 117 N. Fifth av, Chicago. 


FLOUR AND FEED MILLING MACHINERY 


SPECIAL BARGAINS IN SECOND HAND: Attiriton Mills, 
Burr Mills, Crushers, Corn Shellers, Bran Dusters, Dust Collect- 
ors. Purifiers, Reels, Double, Single 2 and 3-pair High Roller 
Mills, Sieve Bolters, Receiving Separators, Scourers, etc. Write 
for description and prices. Sprout, Waldron & Co., P. O. Box 
429, Muncy, Pa. 


BLACKSMITHS 


GOOD BLACKSMITHS ARE SCARCE and few learning the 
trade aud the blacksmiths must make the tools for all—from 
surgeon to the safe blower. Buy Toy’s Modern Methods Forging 
and Welding different kinds of steel solid, and doing all hard 
jobs easy, also hardening and tempering to . Ss by colored 
charts. Any smith can be an expert that good jobs and 
big money. All for one dollar. Send for valuable ¢ samples free. 
W. M. Toy, Sidney, Ohio. 


CEMENT 


IF YOU WANT the best information on cement and concrete 
construction, subscribe for Concrete, leading cement and concrete 
monthly. Sample copy, 16 cents. Yearly subscription, $1.00. 
Concrete, 135 Newberry Bldg., Detroit, Mich. 


MANUFACTURING MACHINERY 


SPECIALTY WORK in sheet metal for inventors and manu- 
facturers—Die Work—Galvanizing. Submit your specifications— 
name quantities. Prompt and accurate service. Kentucky 
Stamping Co., Dept. 87, Louisville, Ky. 

PUNCHES, DIES, TOOLS, MODELS and experimental work. 
Inventions perfected. Light manufacturing solicited. Kirkman 
Die and Tool Works, 1809 Market, Denver, Colo. 

“WE MAKE MODELS of any description, also tools, dies and 
press work. Manufacturers of patent articles. Send for free 
catalogue of Model Supplies. The Pierce Model Works, 3405 
Pierce Ave., Chicago, Tl. 

CLEVELAND SPECIALTY & MANUFACTURING CO., Cleve- 


land, Ohio. Manufacturers of water motors, fans, tapping ma- 
— magnet winders. Inventions develo: Special articles 
to order. 


TYPEWRITERS EVERY MAKE; $8 up; time; rent applies. 
Also motor cycles; phonographs. Knights, 214 12th, St. Louis, 


Mo. 

“WILL SELL TWO AMERICAN Box Ball Bowling Alleys, 36 36 
. long, cost $300. Will sell both for $100. Grover Kortonic, 
4353 Warner Road, Cleveland, Ohio. 

SIGNAL FIRE ALARM BOXES, for street service, japanned 
red, dust-proof case with spring lock, complete with most perfect 
and best made mechanism, just like new. Size 15x12x5 inches. 
Regular $75.90 apparatus sold cheap to right user. Electric 
Motor Bargains. State size and type and we shall quote at- 
tractively. Job lot, about 1-20 hp. either curent. Perfect condi- 
tion, $5.90. Cosmos Electric Company, 134 Liberty Street. N. Y. 

MOVING PICTURE MACHINE OUTFIT—For Sale Cheap. 
Write quick. Machine is complete and was used but a week.— 
L. Worden, 52 Ceape St., Oshkosh, Wis. 

FOR SALE—40 U. S. Springfield Rifles complete with bayo- 
nets, $2.50 each F. O. B. Plainview. Wilbert Peterson, Plain- 
view, Texas. 

“TEXTIGUM” TYPEWRITER COVERS, fine, 50c. 
I say under ‘‘Typewriters.”” Atchison. 

TO WHOLESALERS and trade in general. We are introduc- 
ing new patented articles on the market. Send for list of same 
and also for catalogue of Typewriters, Motorcycles, Engines, Mus- 
ical instruments, ete. Atlantic Supply Co., Long Branch. N. J. 

RENEW DRY CELL BATTERIES: No fake. Cost Ic each. 
Two guaranteed formulas, l5c each or both, 25¢ WL. M. Kachel 
Co., Dept. B7, Whitewater, Wis. 

FOR ae picture film, lc foot; machines, $40. H. 
Davis. Watertown. 


“See what 


SALE oR EXCHANGE 


WANTED SECOND- HAND ~ AUTOMOBILE in exchange for 
U. S. Patent No. 926856 Detachable Belt slide and Garment 
Supporter or $400 cash. Write Arthur C. Davis, Box 353, Mul- 
berry, Fla. 

4 CYLINDER OPPOSED AUTO ENGINE. Oxygen Acetylene 
welding outfit to sell or exchange, for shaper, milling machine, 
air compressor, motorcycle. W. Hollingsworth, Reinbeck, Ta. 

FOR SALE—Stromberg Carburetor. Rambler Radiator new, will 
trade for Cylinder record Phonograph. John Whisler, Gibson, 
Towa. 

WHAT YER GOT TO SWAP? For What. 
$21 Chestnut St., St. Louis, Mo. 


s 
Thomas R. Pullis, 


IRON, BRASS AND ALUMINUM CASTINGS. Metal Special- 
ties. Patterns, Models, Polishing, Plating and Japanning. North 
Chieago Tool Works, North Chicago, Til. 

INVENTORS—WE BUILD MODELS. do_ experimental work, 
light manufacturing, dies and tools. Geo. Schwarz & Co., 123 
Liberty St., New rk. 


FOR SALE OR EXCHANGE—Complete Moving Picture Ma- 


chine Outfit. Never been used. What do you offer or what have 
you for trade? Diamond or automobile preferred. L. Worden, 
Ceape St., Oshkosh. Wis. 


SALE OR EXCHANGE—Fine Austrian Manlichter Rifle for 
Harry Hill, 


typewriter. 4581 St. Ferdinand, St. Louis, Mo. 
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POPULAR MECHANICS ADVERTISING SECTION 25 


PATENTS FOR SALE 


FOR SALE—U. S. Patent Automatic advertising electric ma- 
chine—very large daily profit, with small investment of money. 
lll Garfield Place, Cincinnati, _ Ohio. 

TWO VALUABLE PATENTS on eye-glass mountings. Edith 

A GOOD INVESTMENT—An absolute success! An automatic, 
mechanical door knob, burglar alarm. Best mail order article 
get! A. Briechle, 524 N. Main | Springfield, Mass. 

FOR SALE. Patent No. 987,277, adjustable shaving Brush. 
Tum of the handle adjusts brush to any length desired; very 
simple and cheap to manufacture. Address Box 469, Camden, 
Arkansas. 

FOR SALE by E. Moore, Middleport, Ohio, patent rights 
on billiard cue, 935218. What am I offered? 

FOR SALE—Patent combination tire anti-skid U. 8., Bel- 
gium, France and Germany. R. G. Hartle, Lilbourn, Mo 

ARE YOU OUT OF WORK or dissatisfied with your present 
occupation. Read my advertisement. Page 14 

“FOR SALE—Patents and full equipment tor manufacturing a 
first class household article. Good profits. Over 200,000 sold. 
Address, H. E. Knight, Bellefontaine, Ohio. 

VALUABLE PATENT RECENTLY ISSUED for building hollow 
walls in solid concrete. Will sell outright, or controlling interest 
for capital to manufacture. J. J. H. Knight, Westtown, Pa. 

“ALL STEEL HURDLE and Vaulting Standard. New, needed 
in every school. Manufacturer can double investment. R. C. 
Bowden, Conway, Ark. 

INKWELL, EQUAL DEPTH of Ink throughout use. 
construction. For sale outright, or on royalty. 
British Columbia. 


Simplest 
Box 93, Nelson, 


PATENTS 


FIND OU T FOR You RSE LF what to ‘invent and how to pro- 
tect it. My book, ‘Inventors’ Universal Educator,’’ covers the 
matter from A to Z. Price, $1. Postage free. Money returned 
if not more than satisfactory. F. G. Dieterich, 651 Ouray Bidg., 
Washington, 

PATENTS BUILD FORTUNES FOR YOU. Our free book- 
fets tell how, what to invent, and how to choose an attorney. 
Best bank and other references. All business strictly confidential. 
Write today. D. Swift & Co., 317 Seventh St., Washington, D. C_ 


FOR $1 YOU CAN OWN a county ity right to my patent Number 
808,570; 400% profit in manufactwing and sale. Retails for 
$1.’ Sample, 30c. J. H. Norrell, 1402 Gwinnette St., Augusta, 


SEND FOR FREE BOOKLET. All, About Patents and Their 
Gent Shepherd & Campbell, 500A Victor Bldg., Washington, 


PATENTABLE IDEAS WANTED—Send for 3 free books. 
Richard B. Owen, 30 Owen Bldg., Wash., D. C. 

“PATENT BOOKS MAILED | FREE—showing 100 mechanical 
movements invaluable to inventors and mechanics—and telling 
what is patentable, how to obtain patent or partner, how to sell, 
etc. Free on request. Chas. E, Brock, 701 Eighth St., Wash- 
ington, D. C. 


PATENTS WITHOUT ADVANCE ATTORNEY'S FEES. Send 
sketch for free report. Books free. Fuller & Fuller, Washing- 
ton, 

“WE SELL PATENTS. Established ten years. 
one to sell write Charles A. Scott Co., 
Rochester, N. Y. 


To buy or having 
1096 Granite Bldg., 


MODELS made for inventors. Low prices. Howard Merryman, 
Towson, Md. 
INVENTORS—Send copy of your patent, etc., and we will 


send contracts outlining our special offer to market your inven- 
tion Atlantic Supply Co.. Lone Branch. 


PATENT YOUR IDEAS, no unnecessary _— 
Best ee. Send for free book. 
1325 Arch St., Philadelphia, Pa. 

PATENTS SECU RED—Reports on patentability, validity and 
infringement. Patent suits conducted. C. L. Parker, ex-examiner 
Patent Office. 910 G St., Washington, » Cc. 


PATENT A ATTORN EYS 


Reasonable. 
Williamson ‘& Williamson, 


~ INVENTORS—I procure best protecting patents, 
rates, free information given, easy payments if desired. 
Benjamin Roman, Park Row Building, New York 

PATENTS PROCURED AND POSITIVELY SOLD if the idea 
has merit; all countries; satisfied clients my best references; a 
good invention properly protected by patent should prove very 
profitable to the inventor; protect your business against com- 
Petition by patenting any new manufacture, process, formula, 
or article associated with it; capitalize your ideas; perfect, 
patent and market your new ideas; send sketch today; book free 
HL Sanders, _Crilly Building, Chicago, 1 

~ PATENTS. Send sketch or model for free advice on patent- 
ability. Book telling truth about “‘prizes.’’ ‘‘No patent, no 
Day.” Sent free. John J. Thompson, patent attorney, 1110 F 
St., Washington, D. C. 

“PATENTS AND PATENT POSSIBILITIES a 72-page 
treatise sent free upon request; full of valuable aa interesting 
information; tells what to invent and where to sell it. Write to- 
day. H. s. 905 McGill Building, Washington, D. 


ATENT WHAT YOU INVENT.—It may be valuable. Write 

No attorney’ s fee until patent is allowed. Estab. 1882. ‘‘In- 

ventor’s Guide” Free. Franklin H. Hough, 522 Loan & Trust 
Bldg., Washington, D. C. 


moderate 
Address, 


IDEAS HAVE MADE FORTUNES. On request I will send 
my “Inventor's Pocket Companion,” telling how to use your 
idea to greatest advantage Patent secured or Fee Returned 
Write teday. Wm. N, Roach, Jr., 502 Metzerott Bldg., Wash- 
ington, D. C. 

PATENTS SECURED or Fee Returned. Send sketch for Free 
Expert Search and Report as to patentability. Books on inven- 
tions and patents and reference book sent free. John 8. Duffie 
& Co., Dept. 1, _Washington, D. = 

PATENTABLE IDEAS W ANTED—Send for 3 free books, 
Richard B. Owen, 30 Owen Bidg., Washington, 

THE PATENTOME tells all about patents and how to get 
them. Free on request. Established 1865. Anderson & Son, 
Patent Solicitors, 727 G Street, Washington, D. C. ate 

PROTECT YOUR IDEAS. Inventor's Primer free. Free search 
and contingent fees. Milo Stevens & Co,, estab. 1864, 685 
F St., Washington; 353 Monadnock Blk., Chicago. Guaranteed 

IMPORTANT NOTICE—Read my page ad on page 116 Adver- 
tising Section of this magazine, relative to patents, trademarks, 
ete. Special offer cont tined in the ad. E, E. Vrooman, Patent 
Lawyer, _ Washington, D. 

“PATENT BOOKS on How to Obtain and Sell Patents, contain- 
ing exhaustive information on these subjects, with 100 mechani- 
cal movements, mailed free on request. F. G. Dieterich & 
Company, 600 Ouray Bidg., Washington, D. C. 

SEND FOR FREE BOOKLET, All about Patents and their 
cost, Shepherd & Campbell, 500A Victor Bidg., Washington, D. C 

“MONEY IN PATENTS” tells the truth about the sub- 

. It is free to —“o Write today, Herman A, Phillips, 
1101 L. & T. Bidg., Washington, D. C 

PATENTS OF VALUE Prompt “and efficient service. No 1 mis- 
leading inducements. Expert in Mechanics, Book of Advice and 
Patent Office Rules free. Clements & Clements, Patent Attorneys, 
704 Colorado Bidg., W. ashington, C 

“ATTORNEY’S fees until patent allowed. | 
books Fuller & Fuller, Washington, 

PATENTS OBTAINED by competent and reliable attorney. 
Personal attention given to each client. Communications strictly 
confidential. Fees very reasonable, A. W. Foose, Room 2008, 
165 Broadway. New York 


~ PATENTS. Advice 30 years’ Send for book. 


Free search and 


Edgar Tate & . 245 Broadway, | 


PATENTS— ERIE RT JENNER, patent attorney and 1d _mechan- 
ical expert, 608 F, St., Washington, D. C., established 1883. TI 
make a free A and report if a patent can be h 
and exactly what it will cost. Send for cireul: ur 


C. L. PARKER, Patent Attorney, Ex-examiner U. 8S. Patent 
Office, 910 G. St.. Washivgton, D. Inventor's handbook 
“*Protecting, Exploiting and Selling Inveutious’’ sent free upom 

PATENTS THAT PROTECT and pay. Advice and books free, 
Rates reasonable—Highest references; best results. Watson E. 
Patent Lawyer, 622 F. St., N. Washington, dD. 


REAL ESTATE AND FARM LANDS. 

IRRIGATED FRUIT LAND $25. Alfalfa land $100 per acre, 

near town and creamery. Easy terms Write for booklet. 
Shasta Land _Company, Anderson, Shasta Co., Cal 


SPLENDID stock raising proposition. Southwest corner corner 
Ozark County, Mo., 900 acres, 300 cultivation, raises fine corn, 
mild winters. Good buildings, unlimited free range. $6,000. 
505 South Eighth St., Waco, Texas. 


“SELL YOUR PROPERTY QUICKLY for cash, no matter where 
located. Don't pay big commissions. Particulars free Real 
Estate Salesman Co., Desk B, Lincoln, Nebr. 


THIRTY CENTS a DAY will make yc you a independent. . ‘Tulsa, 
Ok., is the fastest-growing town in the new State Heart of 
Midcontinent Oil and Gas Field; 800,000 acres of coal. We own 
first addition to Greater Tulsa—Rosemont Heights We will sell 
you two lots on time—no interest. Can you save 30c a day? 
If so, write us. The Rosemont Heights Co., 421 Commerce 
building, Kansas City, Mo 


FOR SALE--Big bargain; 2 improved { farms on large 1 lake: 10 10 
acres, set in paper shell pecan trees; well adapted to trucking 
and general crops. For particulars write owners, T. 8S. Me- 
Manus, Waldo, Fla. <> 

MONEY-MAKING FARMS throughout 15 states; great  vari- 
ety, size and price. Stock, tools and crops included with many 
to settle estate quickly. Mammoth illustrated catalogue No. 34 
free. F. A. Strout, Station 3043, 47 West 34th Street, New 
York City 

FOR IMMEDIATE SALE TWO LOTS, Hollister, Missouri's 
summer resort. Values doubled in year $85 and $100. Cash or 
terms. Tyroler, Model Dry Goods, Springfield, Mo 

FARM, 218 ACRES, 95 acres in cultivation, balance timber. 
Good buildings. Orchard, plenty water. % mile to station; near 
school J. N. Monroe, Park Springs, Wise_ Co., Texas. 

BARGAIN! ANDREWS COUNTY, 22,000 acre ranch, agricul- 
tural, water, fine colonization. Jones & Williamson, Odessa, 
Texas. 


FARMS ON INSTALLMENT. $3 per acre down, terms to suit 
on balance. Write for particulars. The Home Builders, To- 
peka, Kansas. 734 Kansas av 


WANTED—MEN TO BECOME INDEPENDENT FARMERS in 
Eastern North Carolina. The ‘‘Nation’s Garden Spot.’’ Leads for 
large profits on small capital. W 7 tur booklet. C. Van Leuven, 
812 Southern Bldg., Wilmington, 


IMPORTANT TO REAL ies 
easy monthly payments. 


= Sell Pecan orchards on 
Proposition appealing and sales easil 


y 
made. Liberal commissions. National Orchard Co., Florala, Ala. 
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26 POPULAR MECHANICS ADVERTISING SECTION 


GOVERNMENT FARMS FREE—Official 112-page book “Vacant 
Government Lands” describes every acre in every county in U. 
8. How secured free. 1911 diagrams and tables. All about 
irrigated farms. Price 25c postpaid. Webb Pub. Co., Dept. 385, 
Bt. Paul, Minn. 


BUY A VIRGIN FARM in Louisiana. Our farms are rich, 
high land. Won’t need fertilizer for ten years. per 
acre, any size farm. Railroad through property, nearby markets. 
Long time payments. For particulars, write Genesee Lumber 
Co., box 105, Genesee, 


FINE FARMING in Louisiana. 60 miles from 
New Orleans on I. C. R. Temperate climate, good markets, 
splendid stock country with natural Gorege. $20 per acre. Terms 


reasonable. Address, C. H. McNie, Kentwood, La. 
GAMES AND ENTERTAINMENTS 
‘TRICKS, MAGICAL APPARATUS AND | SUPPLIES—Ama- 


teurs supplied as well as the Great Professionals. Easy, interest- 
ing and entertaining. Amuse and astonish your friends. Large 
illustrated catalogue of clever tricks for the pocket, parlor —y 
stage, price ten cents. Buy from real Magic Dealers. Send nm 
Read & Covert, 821 East 43d St., Chicago, Tl. 


~ART OF VENTRIL OQUI ISM, n nine 1e family games, fifteen tricks; 
all for l0c. R. B. Jones, Raleigh, 


250 MAGIC TRICKS and Secrets of Ventriloquism exposed, all 
1 Donnersbach, 166 Central Av, St. Paul, Minn. 


LeRoy Wall, 727 Pear, Read- 


CACHOO—Sneeze powder, 1l0c.. 
ing, Penn. 


FULL BARREL LOTS well assorted slightly damaged red, 
white-lined French and German cooking earthenware, shipped 
any address direct from factory for $2; cookbook free. Send cash 
with order. E. Swasey & Co., Portland, Me. 

CUT YOUR GAS BILLS 20 to 50 per cent with a Universal 
Gas Governor. Attach it yourself. Saves cost the first month. 
Price $1 prepaid. Circular free. Kewanee Specialty Supply Co., 
Mer., Kewanee, 


PEERLESS AUTOMATIC DRAFT REGULATION, puts on 
draft while you sleep, insures warm house when you arise. Price, 
$5. Write for circular B. Liberal discount to agents. O. K. 
Landis, 423 Charlotte St., Lance aster er, Pa. 


COOK CHOP SUEY AT HOME. . Complete instructions. All 
necessary information to make an appetizing dish with a charm 
all its own. 10c in coin will bring it postpaid to you. Henry 
Moy, Box 30, Gary, Indiana. 


ATTACH THE VICTOR FURNACE TE NDER to any heating 
system, dress in a properly warmed house. ' Now J complete. 
Write for literature. V. E. Gloversville, N. 


DRINK “FRUIT VIGOR,” Nature's drink for health and 
beauty. Pure, delicious, onion upbuilding, the natural food 
antidote for digestive ailments. One jar, 75c; three jars, $2. 
Sent prepaid. Literature free. Stewart Food Company, 1652 
Security Building, Chicago. 

BEAUTIFUL ARTS-CRAFTS LAMPS—Anyone can make them 
out of paper, cardboard and wood. 16 designs. Inexpensive yet 
artistic. Complete book of instructions. Price 50c postpaid. 
Popular Mechanics Book Dept., Chicago. 

MAKE YOUR OWN MISSION FURNITURE at the minimum 
Our 2 books ““Mission Furniture, How to Make It.’ 


WIGS, MAKE-UPS, BEARDS, etc., catalog free. Percy S. 
Bwing, Decatur, Ill. 


LEARN VENTRILOQUISM at home. 
M. Bailey, Box 212, St. Paul, Minn. 

GOOD PUZZLES provide great pleasure. Illustrated list free. 
Atwater, Sixth Street, Bridgeport, Conn. 


MAGIC AEROPLANE TRICK, Catalogue included. Bailey. 
Box 212, St. Paul, Minn ly: 

MAGIC-SKULL, shines in dark, 10 cents. 
way, New York. 

100 TRICKS, with directions, fifteen cents. 
Broadway, New York. 

PLAYS, VAUDEVILLE Sketch M Dial 
Speakers, Minstrel Material, Jokes, a Tableaux, Drills 
Musical Pieces, Entertainments for ¥ occasions. bg up Goods. 

catalog free. T. S. Denison & Co., Dept. , Chicago 


YOU CAN BE A MAGICIAN; travel; — — make 
Prof. Rapp, Box 'F-1115, 


Particulars for stamp. 


Klein, 1193 Broad- 


Bamberg, 1193 


money. I tell how. Send stamp. 

Madison, Wis. 
a AND NOVEL JOKES—Great fun producers. So simple 
child can operate them. 1. The Spilt Jam (Look what 

you" ve done to the table cloth!!!). 2. Red Hot Cinder (Drop 
on 


the rug or floor in front of fireplace). 3. Damaged 
ban . Great sympathy is _ 

> Blot of Ink (The 
goes mad. Mother is frantic). 5. Luminous Pencil (a friend 
asks for a light, when you instantly hand him this pencil. 
Upon his assertion that it was a light he requested, not a pencil, 
you ae the protector from end of pencil and hand him a 
match). Price 10 cents each, postpaid. Address Pop- 

r yt —~ Book Dept., 318 W. Washington St., Chicago. 


RARE COINS AND STAMPS 


$7.75 PAID FOR RARE DATE 1853 QUARTERS $20.00 for a 
Half-Dollar. We pay a cash premium on hundreds of coins. 
cep all money coined before 1880, and send 10 cents at once 
for our New Illustrated Coin Value Book; size 4x7. It may 
Ro your c. F. Clarke Co., Coin Dealers, Dept. 14, 
y, N. 
~ FREE STAMPS—3 different Soudan (Camel), or 5 different 
Costa Rica, or 5 different Tunis, stamp lists, lists of free pre- 
mium stamps, etc., for 2c postage. Fine 50% approvals. W. C. 
ips & Co., Glastonbury, Conn. 
“‘Republica,’’ set of five, 12c. 
new price list. Free. Poole, Altadena, Calif. 
500 DIFFERENT STAMPS from all parts of the world, 60 
cents. List fren W. L. Barrows, Box 12, Hartford, Conn. 
STAMPS 100 ALL DIFFERENT, FREE. Postage 2c. Men- 
paper. Quaker Stamp Co., Toledo, Ohio. 
FREE—200 FOREIGN STAMPS including Turks Island, Can- 
ton, Guadeloupe, Congo, Morocco and Tripoli. Send 4c (stamps) 
postage. Lightbown Stamp Co., Palmerston Road, Southsea, 


Ask for 


England. 

COINS—20 DIFFERENT foreign 25c. 5 Confederate state bills, 
5c. 30 different U. S. stamps, 2c. F. L. Toupal Co., Chicago 
Heights, Il. 


100 DIFFERENT GOCD UNITED STATES STAMPS, 25c. 
Catalogue free. Collins, 285 Orleans, Detroit, Michigan. 

STAMPS—105 China, etc., stamp dictionary and list, 2c. Bul- 
lard, Sta. A., Boston. 


“FOR THE HOME 


PURE CISTERN WATER ALWAYS! Automatic Filter for Cis- 
terns. Keeps out dust and dirt. Easily attached to any down- 
spout. No soldering. Works perfectly in drizzle or downpour. 
Price $3.50. Catalog free. Agents wanted. Automatic Filter 
Co., Toledo, Ohio. 


Parts” 1 and 2, tell in plain, simple language just how to make 
50 different pieces. Full dimensioned working drawings and half 
tones of finished articles. Price 50 cents each or $1.00 for the 
two volumes, _postpaid. _Popular Mechanics Book Dept., Chicago. 
METAL WORK AND ETCHING—A 96- page handbook for art 
metal workers telling how to make a great variety of useful and 
ornamental objects such as desk sets, arts-crafts jewelry, etc. 
Price, 50c postpaid. Popular Mechanics Book Dept., Chicago. 


FOR R MEN 


JUST PATENTED—The Koko-Mo Suspender Belt. 
with suspenders. Instantly attached to inside of waistband. In- 
visible. Adjustable. Trousers can’t ‘‘sag down’’ nor shirt 
“crawl up.”” No pressure over the abdomen. In demand by me- 
chanics and mill workers as well as by office and professional 
men. Agents can sell seven men out of ten. Send 50c for sam- 
ple bel. and terms to agents. Money back if not satisfactory. 
Kokomo Belt Co., Kokomo, Ind. 

DON’T SHIVER IN THE MORNING. Dress in a nice warm 
house, now for only $4. Ask us how! V. KE Cozine, Glovers- 
ville, N.Y. 

“SAFETY RAZOR BLADES RESHARPENED, 2%c each. Star 
Blades, 10c. Detroit Cutlery Co., 31_Monroe, Detroit, Mich. 

MATCHLESS POCKET LIGHTER sent px stpaid to any sender 
upon receipt of 35c. The Lowe Novelty Co., 5727 Lowe av, Chi- 
cago, Dept 48. 

PIPE SMOKERS—Send 25c silver for one of our Nicotine 
Consumers; fits any pipe. A. 8. Mankin & Co., Alexandria, Va. 

“MEN BUY YOU R HOSE DIRECT and save one half by send- 
ing $1 for 6 pairs postpaid, Superior ‘‘Linenweave’’ Hose, linen 
heels and toes, as dressy as silk. Black, tan, navy, slate and 
grey, all sizes. State size and color. Handsome Christmas =. 
Satisfaction or money back. Windsor Specialty Co., 123 Wes 
Windsor St., Reading, Pa 

SAFETY RAZOR BLADES sterilized and sharpened better 
than new; 2 cents each. Five years’ success. Send for blade box 
oo Electro Stropping Co., 134 Shelby St., Detroit, 

ich. 


Does away 


MUSIC 


IF YOU WANT the latest sheet music and a better assort- 
ment for less money than elsewhere, write for our catalog. 
Semple’s_ Music House, 204 West Ave., Norwalk, Conn. ‘ 

HIGH GRADE SHEET MUSIC, vocal and instrumental. 4 
sample copies postpaid, 10c. $2 hundred. $15 thousand. Agents 
sell thousands at 5c. Chicago Music Co., 5311 Monroe Ave., 
Chicago, Il. 

POPULAR MUSIC—CHIMES, big instrumental hit; Roses and 
You, Isle of Spoon, 10¢ each, 3 for 25¢ postpaid. Wholesale 
Popular Catalogue to you. Ohio Publishers, Piqua, Ohio. ni 

ANY SHEET MUSIC YOU WANT, no matter where published, 
we will supply at 20c a copy postpaid. Willis Woodward & Co., 
1191 Broadway, New York. 


RAG-TIME PIANO PLAYING TAUGHT BY MAIL. Book free. 
Christensen, 524 Western Av., Chicago. 
WORDS TO YOUR MUSIC: Music to 3 your words. _ Arrange- 


ments, Assistance in Publication ; 


Submit manuscripts for terms, 
Evans & vans, 2342 Ave., 


PIANOS A AND “MUSICAL INSTRUMENTS 
BARGAIN—Will sell my “entire stock of new Edison and Victor 
Phonographs and Records at sacrificed prices. Brand new. 
F. Kuhn, Dunlap, Ti. 
STRADIVARIUS VIOLIN for sale cheap. Excellent sweet 
tone. Miss Bertha Mardes, Route 5, Rosedale, Kansas. 


““MUSIC:—Send $1 and receive two folios containing the musi¢ 
popular 
ogue included with order. Geo, Chapman, 
Chicago, Il. 


1 
to Silver Bell, On Mobile Bay, and fifty other late and 
= Latest 
227 Beach Ave., 
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POPULAR MECHANICS ADVERTISING SECTION 


PRINTING 


“ENGRAVOTYPED” STATIONERY is the latest form of sta- 
tionery for particular people, being a perfect imitation of steel 
die stamping. Samples on request. Clifford D. Stone, 501 
Snowflake Bidg., Toledo, Ohio. 

ONE HUNDRED CLASSY BUSINESS CARDS for 50 cents. 
Visiting cards 35 cents per hundred. — 5 een to any ad- 
dress. W. A. Brune & Co., Sandusky, 


100 ENGRAVED STYLE visiting == Tr 25 noteheads, 25 
q@velopes and 25 business cards 40c. Retter, Box 142-M, Tippe- 


canoe City, Ohio. 

500 LETTER HEADS and 500 envelopes for $2.50. O. KE. 
Printing Co., Etna Green, Ind. - - 

PRINTING INKS any color 10c. Bronzes, cards, type, etc. 
Amateur Printers, 958 Harrison, Chicago. 

500 XXX 6% ENVELOPES, or 6x9 Letterheads, $1.00; 1,000, 
$1.75. Smith Supply, Waukegan, IIl. 

IMITATION TYPEWRITTEN LETTERS our specialty; ~ 1,000, 
beading black, body purple, good bond paper, $3. Quick delivery. 

Samples free. Good's Printery, Harrisonburg, 


All other printing. 
Va. 


Any quantity 
Sample 5c. Clifford 


TELEPHONE DIRECTORY—Fits any telephone. 
with advertisement. Reasonable prices. 
Press, 26 East 2ist, New York 


1,000 ENVELOPES—6% good quality printed to order, $1; 


600, 60c. Small lots, postpaid, 250 5lc, 100 28c. Other printing 
at lowest prices. Samples free. Overland Press, Dept. 61, Bridge- 
port, Conn. 


PRINTING—100 NOTEHEADS, 100 Envelopes and 100 Cards 


neatly printed to your order; prepaid, $1. Sample for stamp. 
Union Pub. Co., Dept. M, Uniondale, Ind. 
PRINTING OUTFITS $9.50 up. Printers’ supplies. Bargain 


list lc. Popular Bargains, Richland, Pa. 


PRINTING PRESSES, Type and Pa. Instruction book 
and catalogue free. L. M. Carroll & Co., 167 W. Washington 
Chicago. 


_TYPEWRITERS 

GREAT CLEARANCE “SALE OF TYPEWRITERS to reduce 

etock. Don’t miss this typewriter “‘bargain counter’’ opportun- 
ity. Minnesota Typewriter Exch., Minneapolis, Minn. 


GENUINE TYPEWRITER BARGAINS, no matter what make, 
will quote you lowest prices and easiest terms. Write for big 
bargain list and catalogue 17. L. J. Peabody, 278 Devonshire 
8t., Boston. 
“WHY PAY MORE ELSEWHERE when you can get our type- 
writers from $10 to $15 less on any make. Write for our price 
list and our free trial offer. All Make Typewriter Exchange, 164 
N. Dearborn St., Chicago. 

“TWELVE NO. 6 REMINGTON TYPEWRITERS, fine condition, 
twenty dollars each. E. J. Thompson, Andover, 


I WANT TO CORRESPOND with persons who are about to 
buy a high-grade typewriter, and object to paying the high prices 
generally asked by manufacturers and dealers. Any make on ap- 

‘oval Catalogue, bargain list and valuable information sent 
Free A. E. Atchison, 4127 West 2ist St., Chicago. 

REMINGTON TYPEWRITER, $12; Caligraphs, $6; Hammonds, 
Yost, Densmores, $10; Smith Premiers and Jewetts, $15; Olivers, 
Underwoods, L. C. Smith and Royals, $25. Fifteen days’ free 
trial and one year’s guarantee; don’t purchase until you get our 
prices. Harlem Typewriter Exchange, Dept. P. M., No. 217 West 
125th St., New York City. 


TYPEWRITER RIBBONS for 


any make of machine, four for 

1. Carbon paper $1 per hundred. Guaranteed. Peerless Ribbon 

., 217 West 125th St., N. Y¥. City. 

STENOGRAPHER must = oat Remington typewriter, $9. 
King, 2230 7th Ave., N. Y. 

SPECIAL WHOLESALE oa ES, five days free trial. Stand- 
ard makes of typewriters, rebuilt. Remington, Oliver, Underw 
choice of 300 makes. $10 to $15. Send for catalogue No. 52. 
Dearborn Typewriter Exchange, Monadnock Bldg., Chicago. 

1 want a typewriter, any make, any condition. Send sample 
writing, model and serial numbers, and best price. Jack Frost, 


Miss 


27 
TELEGRAPHY—THE ONLY TRADE that is not overdone. We 
are official instructors for the Western Union Telegraph Co. and 


Illinois Central Railroad Co. Main line wires. Station agents’ 

course free. We can secure a position for young men where 

they can earn $30 to $35 per month while taking our course. 

oc — age. Jones School of Telegraphy, R17, 312 So. Clark 
cago. 


TELEGRAPHY 
ators in demand 
Wireless Station- 
School, Box 3, 


TAUGHT QUICKLY—Wire and Wireless—Oper- 
Positions secured—Train Dispatchers, Wire— 
“Station Agency. Catalog free. Eastern Telegraph 
Lebanon, Pa. Established 1896. 


TELEGRAPHY—MORSE AND WIRELESS—Railway Account- 
ing (Station Agency) taught quickly. R. . Dispatchers and 
Western Union Wires and complete Wireless Station in school. 


Splendid opportunities—graduates assisted. Living expenses low 
—may earned. Largest and oldest school—established 37 
rs. Investment $25,000.00. Correspondence courses also. 
Catalogue free. Tvodge’s Telegraph & Railway Institute, 15th 
St., Valparaiso, Ind. 

TELEGRAPHY TAUGHT in the shortest “possible time. The 
Omnigraph Automatic Transmitter combined with standard key 


and sounder. Sends you telegraph 
as an expert operator would. 
Omnigraph Mfg. Co., 41 G. 


messages at any speed just 
$2 up circular free, 
Cortlandt St., New York. 


WIRELESS 


$3 WILL BUY THE BEST variable condenser for bridging sec- 
ondary or loose couplers. Your order for one will bring you the 


best bargain you can get anywhere. Wm Murdock Co., 10 
Carter St., Chelsea, Mass , 

WIRELESS TELEPHONY by induction for amateurs, blue 
prints, drawings, stock-list, complete directions for assembling 
and wiring for operation; also theory of Wireless Telephony by 
Induction Postpaid, 50c. Remit money order or coin. F. R. 
Dill, 2420 S. Central Park Ave., Chicago 

WIRELESS MFG. CO, 80 West 124th St.. New York City, 
Surprising, cut prices. Catalogue free. 


WIRELESS SET, How | 
construct at 
or five miles 
Dept., Chicago. 


SACRIFICE complete $110.00 wireless outfit for $55.00. C. G. 
Heck, Racine, Wis. 


to Make—96- page book telling how to 
small cost an outfit suitable for transmitting four 
Price 50 cents, postpaid. Popular Mechanics Book 


ELECTRICAL. 


MANUFACTURE DRY BATTERIES ‘FOR PROFIT. Our for- 

mulas, secret processes are second to none. No difficulty in ob- 

taining 30 amps. and 1.5 volts, and they hold up. $10 brings 

- valuable ~~ Ford Co., Tod Bldg., White Plains, 
Y.; Battery Dept. 


FOR SALE—Battery Testers, 50c each, while they last. 
dress The People’s Supply House, Lock Box 11, Warren, R. 
FORMULA—To make Batteries for Open and Closed Circuits 
Ignition, lights, telegraph, etc. Thirty cents coin. Ralph Villiers, 
‘ord, Mass 
SPARK COILS IN 
Sed for circulars. 


Ad- 
I 


PARTS—We repair coils, magnetos, etc. 
Electrical Testing Co., Peoria, Tl. 

Pocket Flash Lights with Tungsten Lamp and Battery. 8- 
inch size, $1.25 postpaid Vest pocket, $1.10 Extra battery, 
30c. Your money back if not satisfactory. McDowell Construc- 
Auburn, Ind 


STAGE ELECTRICIANS IN DEMAND. 


tion Co., 


Positions open at big 


salaries. 5 sample lessons, 10c. Complete book: “‘How to Be- 
come a Stage Electrician,”’ postpaid, $1.00. Write today. Theatre 
“M,”’ 438 Broadway, Denver, Colorado. 

FORMULAS 


SPECIAL—HOW TO COLOR and frost electric light globes and 
mirror silvering foimula usually sold for $5 both for 25c. Nat 
Smythe, Oregon City. Ore. 


FORMULAS for anything, nothing but the best, 


20c each. E. 


Fargo, Okla F. Kuhn, Dunlap, Tl. 

ELEGANT REMINGTON TYPEWRITER, $15 Cash, also Smith- RARE FORMULA—Agents make money. Address Ulsh Co., 
Premier. F. Theim, 4010 Drexel Blvd., Chicago. Lamed, Kas. 

TERS—All makes, all prices, write me, for a square 500 MONEY-MAKING FORMULAS. Book form, 25c. Other 

deal. FE. F. Kuhn, Dunlap, Ml circulars free. Tietjens Company, 125 Bloomfield St., Hoboken, 

ELIOTT-FISHER book typewriter, “complete. 7 Tanki, Pittsburgh, N. J. — 
Pa. FORMULA FOR SHAVING CREAM and Massage Cream will 

OLIVER VISIBLE TYPEWRITER cheap. Charles Rickhart, pass the pure food law. Send $1. Excelsior Mfg. Co., 98 Tenth 
Route 5, Rosedale, Kansas. St., Providence, R. I. 

~ WRITE FOR BARGAIN LIST Guaranteed Typewriters. Free DIGEST ONE YEAR and 3,000 Formulas, 40c dc. Digest, Grand 
Trial Whitehead, 180 N. La Salle, Chicago. i Rapids, Mich. 

~‘TYPEWRITERS—Every kind on the market, write today for GUARANTEED FORMULAS for anything, 35c ea., 3 for $1. 
best bargain you ever secured. Shipped anywhere on approval. H. H. Duffett M. E.. 4 Lincoln Ave., Roslyn, N. ¥ 
$10 up. Fletcher Typewriter Co., 207 N. 7th St., St. Louis, Mo. —— 


TELEGRAPHY 


THREE FINE NEW FORMU LAS for transferring photos to 
watch cases, chinaware, sofa pillows, etc., only 25c. Real Money 


Makers. P. Benson, Stewartville, Minn. 
LEARN TELEGRAPHY—MORSE AND WIRELESS. Teleg- THREE USEFUL RECEIPTS, how to make Baking Powder, 
Pr) ” Glove Cleaner, and Tan Shoe Polish, only 25c for all three. 

Taphers wanted, both sexes, for “wireless” commercial and rail- Specialty Selling Co.. Newark. Ohio y The 
Toad account new 8-hour law; salaries $14 to $30 weekly; easily ~ : 
learned, day or evening: positions assured. Catalogue free. SEND 35¢ STAMPS—Morgan’s book of over 500 valuable for- 
Brooklyn Telegraph School, Dept. 0, 313 Fulton Street. Brook- mulas, trade secrets, ete. The Morgan Press, 17 Howard Place, 
lyn, N. Y. Only authorized telegraph school in New York state. Boston, 
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3,225 RELIABLE TRADE SECRETS, Technical Formulas, val- 
@able recipes covering every branch of industry—this vast collec- 
@ion the result of a chemist’s 20 years experimenting and research 
—complete in two books and supplementary sheets containing 
Many new and late industrial trade- secrets, not to be had else- 
where and worth many dollars. 225 formulas sent for $1 post- 
paid. Liscomb Miller, Evak Chemical Co., Marietta, Georgia. 

350 MONEY-MAKI) FORMULAS, lic. A. H. Smith, 415 Ft. 
Dearborn Building, Chicago. 


“FORMULAS, SECRET PROCESSES, Recipes furnished. Austin 
Mfg. Co., Cranston, R. I. 


HOW TO SEARCH YOUR OWN PATENT, complete instruc- 
tions $1. Patent Co., 425 Ashland Block, Chicago. 


SOMETHING FOR NOTHING, 5 5 big money making trade se- 
crets in exchange for 5 names and addresses. Get busy. E. & 
Bergquist, Box 353, Jamestown, N. Y. 


FOR ONLY $1 we will insert your 25-word advertisement 3 
months in 40 magazines and send you our money making maga- 
zine for one year. H. Latz, Atlantic City, N. J. 

GINSENG, $35,000 per acre. Send 10c for my “Ginseng Cul- 


ture,’’ giving full information, prices of roots and seeds for plant- 
ing. W. N. Long, Florence, Ky. 


500 SECRET FORMULAS, 25c, Globe Co., E1712 L rth, 
aha, Neb. 


WE SELL ANYTHING for you on small commission base 
Square dealing assured you. E. F. Kuhn, Dunlap, IL. 


MISCELLANEOUS 


WE WIL GIVE a rural mail box, the best and hand- 
somest Galvanized Steel Rural Mail Box made, to the first person 
sending addresses of party canvassing for petitions for new 
Rural Route. Write today. Kentucky Stamping Co., Dept. 86, 
Louisville, Ky. 


ANYONE, ANYWHERE, can make for own use or to sell, 


medicines and toilet goods. Send 2-cent stamp for list 100 recipes. 
Dr. Merwin, Windsor, Ontario, 


CHRISTMAS BLOCKS FOR CHILDREN. Send $1 for “nearly 
a bushel.’’ Sterling Sanitary Block Co., Box P, Mt. Sterling, 
Ohio. 

CLEAN THE CLOCK YOURSELF. Send one dime for expert 
elockmaker’s simple method without taking apart. Address Clock- 
maker, 241 5% St. E., Oelwein, Ia. 

YOUR AD PLACED in nearly fifty magazines 3 months, 5 cts 
per word. A, S. Mankin & Co., Alexandria, Va. 


SPECIAL, MIRROR SILVERING, gold, silver, nickel, white 
metal plating. zine cut process. Explicit instructions. All for 
ui; | cost me $8. W. Andersch, 423 East 158th Street, New York. 


T. 8. B. AL y TAMPA OBL IGATIONS will be met on time. 
Let me know where letter can reach you explaining all. If you 
see this write me immediately. K. K. B. 


~ ATTENTION SALOONMEN, ete. 5c Peanut Vending Machines 
are money makers. Price $15 used, $22.50 new. Robert Diesch- 
bourg, Council Bluffs, Ia. 

BROTHER—Accidentally discovered root will cure tobacco 
habit. Gladly send particulars. F. Stokes, Mohawk, Florida 

ARE YOU OUT OF WORK or dissatisfied with your present 
occupation. Read my advertisement, Page 1 

“FREE. 5c a word gets your ad in 100 magazines; list free. 
wW. Wilkinson, Dept. A, Charlestown, Mass. 

SE WHat WE SAY under “Patent’”’ heading. Swift, At- 
torney, Washington. 


TATTOOING MACHINES—J, F. Barber, 1019 Vine St., Cin- 
dnnati, Ohio. 


“DIGEST ONE YEAR and 200 Selected Formulas, 25c. Digest, 
Grand Rapids, Mich. 


“PRESERVE YOUR NAILS with my Nail Enamel, Price 25c. 


- Carl E. W. Welcome, Box 303, Westfield, Mass. 


—- POWDER. Sample bottle, 10c. Box 102, Norwich, 


START THE NEW YEAR RIGHT. Gain an independent in- 
come in the manufacturing mail-order business started in your 
own home. Begin small, watch it grow. I furnish correct relia- 
ble manufacturing formulas, trade secrets and all information 
needed for success in any line. Free advice on any chemical ques- 
tion or manufacturing difficulty. 19 years experience. Write to- 
day. Liscombe Miller, care Evack Chemical Co., Marietta, Geor- 
gia. 


A CARPENTER with The New Parkhill Pitch Gauge—on a 
square—can mark roof-framing quicker than the best expert can 
—without it. That’s definite. Complete roof for any pitch—of 
hundreds—in 5 minutes. Any hip in 7 seconds. Steel nickeled. 
Unequalled for a stair gauge. Sent prepaid for $1.50. Money 
returned if Gauge is. John Parkhill, Rochester, Minnesota. 


BEATS THEM ALL: The only nonleakable, nonblottable, 
nonclogable Fountain Pen, absolutely new, good as any $2.00 
fountain pen on the market, and only 50c each, Postage prepaid. 
Address, Write-Away Company, St. Louis, Mo. 


CHEMICAL ANALYSES, ASSAYS, MICROSCOPICAL TESTS 
Investigations and advice, in all chemical questions. 22 years’ ex- 
perience. Parobek Chemical Laboratory, Trenton, New Jersey. 


METALIZED FLOWERS, Insects, etc., for jewelry. Pleasant, 
profitable employment. Send stamp for free sample and booklet. 
Benson, Stewartville, Minn. 


HEADACHES AND EYEFATIGUE caused by glare of sunlight 
or artificial light relieved by wearing Amber glasses. One dollar 
per pair. Guaranteed. I. S. Myers, 524 North 8th St., Phila., Pa. 


SUSPENDERS DONE AWAY WITH—Read “Ad” of Kokomo 
Suspender Belt under heading “‘For Men.” Agents wanted in 
every factory and office. 


_ FIRST CLASS finished drawings made from rough sketches, 
Estimates given. Hendrickson & Howland, 222 Washington Ave., 
Brooklyn, N. Y. 


€\dnformation for N. City and money mak- 
ng information for mny stamps. en Levy, Dept. AB, - 
49 Maiden Lane, 23 

WE FURNISH SUGGESTIONS to moderate investors—not 
speculators. State occupation and amount you can put. to safe 
and profitable use. Address Geo. H. Heafford & Co., Fisher 
Building, Chicago, Tl. References. 


PYRMA ALUMINUM MATTING—Best covering in the world 
for automobile running boards and floor boards, motor boat 
floors, etc. end for samples and particulars. Metallic Auto- 
mobile Matting Co., 300 Mill St., Rochester, N. Y. 

I WILL START You earning $4 daily at home in spare time, 
silvering mirrors; no capital; send for free instruction booklet, 
ine plans of operation. G. F. Redmond, Dept. 306, Boston. 

ass. 


PATENTS SECURED—C. L. Parker, ex-examiner Patent Office 
910 G St., Washington, D, C. 


TOO LATE TO CLASSIFY 


WANTED ONE GOOD MAN in each town to take orders for 
men’s tailoring; beautiful styles; very low prices; orders come 
easy; high class, permanent business; fine profits; $10 a day 
and up; no money or experience needed. We ship on approval 
express prepaid, and guarantee perfect fit. Write for free sample 
outfit and inside price on suit for yourself. Banner Tailoring Co., 
Dept. 321, Chicago. 


$300.00 ANNUALLY from Pecan and Fruit Grove. Easy terms. 
Company cultivates. Full information. Santa Rosa Grove (Co., 
Birmingham, Ala. 


SUSPENDERS DONE AWAY WITH—Read “Ad” of Kokomo 
Suspender Belt under heading ‘‘For Men.” Agents wanted in 
every factory and office. 

POSITIVELY BEST RIBBONS, three, $1.10. See what I say 
under ‘Typewriters.’ Atchison. 

WRITE US FOR ANY KIND of a sign, letters and figures, 


Enclose 4c in stamps for our (P. M.) Catalogue, etc. Albright 
Sign Co., Inc., Muncie, Ind. 


Matchless Pocket Lighter 


Durable and 
waterproof, 

with perfect 
ignition. Satis- 


A poten, Rane Occupies no more space in 
¢ pocket than a pencil. Indispensable 
to every smoker, hunter, fisher- 
man, and automobilist. 
Heavily nickel 


DON’T PAY THE PRINTER fancy prices. Emboss your own 
stationery with initial or name. My nickeled steel-die hand em- 
bosser does perfect work. This high-grade useful necessity sold 
at a reasonable price, can be carried in the pocket. Sample Em- 
bossed Specimen sheets and my liberal offer for stamp. Investi- 
gate. Harry E. Miller, Marietta, Georgia. 

TRICKS, JOKERS, PUZZLES, ILLUSIONS, Novelties—Magic 
Pocket Trick Free. Illustrated Catalog included. Send 6c stamps. 
Magic Dept., 10-270 West 39th St., New York. 

ANYBODY CAN MAKE GOOD CUTS with my simple zinc 
etching process; price, $1; specimens and particulars for stamp. 
T. M. Day, Box M, Windfall, Ind. 

RAISE GINSENG—$1 per ft. of ground; % acre, $25,000. 
Write, Ginseng Gardens, Sheboygan, Wis. 

BROTHER—Accidentally discovered root will cure tobacco 
habit. Gladly serd particulars. F. Stokes, Mohawk, Florida. 

“TEXTIGUM” TYPEWRITER COVERS, fine, 50c. See what I 
say under ‘‘Typewriters.’’ Atchison. 


DRAFTSMEN—INKWASGH, for removing black ink from trac- 
ing cloth without injury. Sample twenty cents. Inkwash, Box 
229, Wilmington, Del. 


guaranteed 


lated 
or mon af ce with “made 
comp ete wit n 
clip, 3 to agents and dealers. material, 


SCHILLER MFG. Dept. MS, Schiller Building, Chicago 


Send now for my non-m etic watch, —_ $5.00 (delivered) h 

watch will positively withstand all magnetic attractions. Tested to 

2000 volts, absolutely guaran’ to p the most accurate time 

all gonditions. by fhe Electrical 


| 
4 
| 
| 
FIFCTRICIAN’S WATCH—NON-MAGNETIC 
OF) 
i E. KIRCHBERG, 132 No. State St, (Old No. 76) C LAGU 
3.000 GUMMED LABELS 
SIZE.|x 2 INCHES, PRINTED TO ORDER AND 
| 
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ADVANCE OF THE GRAND ARMY 


BR APOLEOWS name fills more pages in the world’s solemn history than that of any other mortal. 
The advance of his Grand Army into Russia is the turning point in his career and marks the beginning of his down- 

fall. The picture shown herewith from Ridpath’s history, the original of which was displayed at the World’s Fair at 
Chicago, marks but one event out of thousands which are fully described and illustrated in the world-famous publication, 


Ridpath’s History of the World 


THE PUBLISHER’S FAILURE PLACED IN OUR HANDS for sale the entire EDITION of this 


Monumental Work, Brand New, beautifully bound in half morocco. We offer the remaining sets 


At LESS than even DAMAGED SETS were ever sold 


We will will name our price only in direct letters to those sending 
us the Coupon below. Tear off the Coupon, write name and address plainly, and 
mail to us now before you forget it. Dr. Ridpath is dead, his work is done, but 
his widow derives her income from his history, and to print our price broadcast, for the 
sake of more quickly selling these few sets, would cause great injury to future sales. 


Six Thousand Years of History 


Ridpath takes you back to the dawn of history long 
before the Pyramids of Egypt were built; down 


through the romantic troubled times of Chaldea’s grandeur 
and Assyria’s magnificence; of Babylonia’s wealth and luxury; 
of Greek and Roman splendor; of Mohammedan culture and 
refinement; of French elegance and British power, to 
the dawn of yesterday. He covers every race, every 
nation, every time and holds you spellbound by its 
wonderful eloquence. Nothing more interesting, 
absorbing and inspiring was ever written. 


Ridpath’s Graphic Style 


_Ridpath’s enviable position as a 
historian is due to his wonderfully 
beautiful style, a style no other historian has 
ever equalled. He pictures the great histor- 
ical events as though they were happening 


FREE 
COUPON 


before your eyes; he carries you with him to aereae 
see the battles of old; to meet kings and queens ASSOCIATION 
and warriors; to sit in the Roman Senate; to march 


against Saladin and his dark-skinned foliowers; to 
sail the southern seas with Drake; to circumnavi- 
gate the globe with Magellan; to watch that thin 
line of Greek spearmen work havoc with the Persian 
hordes on the field of Marathon; to know Napoleon 
as you know Roosevelt. He combines absorbing 
interest with supreme reliability, and makes the 
heroes of history real living men and women, and 
about them he weaves the rise and fall of empires in 
such a fascinating style that history becomes as 
absorbingly interesting as the greatest of fiction. 


WESTERN NEWSPAPER ASSOCIATION 
CHICAGO 


H. E. SEVER, Prest. 
140 80, DEAKRORN 
CHICAGO, ILL. 


Please mail, without cost to 

me, sample pages of Ridpath’s 

History of the World, containing 
photogravures of Napoleon, Queen 
Elizabeth, Socrates, Caesar and 
Shakespeare, map of China and Japan, 
diagram of Panama Canal, etc., and write 
me full particulars of your special offer to 


Popular Mechanics readers. 


a- 
if 
x 
_* 
ak- 
47 
not 
afe 
her 
oat 
to- 
let, 
on 
— 
2: 
+ 
4 
for 
me 4 
day 
iple 
Co 
ns. ra = 
t 
in 
vou 
res, 
= 3... >) 
ST 
iekel ST vou 
‘and +} “3 AY 
de of A 
finest 
erial, 
ago 
¥ 
+ 
ric 
is 
ted to vot 
time ; 
AGO AY, 
< 
NAME oe 


‘HELP 
WANTED” 


Railway Mail Clerks 
Internal Revenue Employees 
Custom House Examiners & Clerks 
Examinations Everywhere Soon 
Over 8000 Positions Will Be Filled 


800°° to $1800°° aYear 


ms 


No“layoffs” without pay, because of strikes, financial flur- 

ries or the whims of some petty boss. Excellent oppor- 

tunities for quick advancement to Higher Govern- SEND 

ment Positions. Ifyou want immediate appoint- 

ment,send TODAY for our schedule show- COUPON 

ing locations the coming BELOW 

examinations ny delay means 

the loss of just so much time FRANKLIN INSTITUTE 

in preparing yourself for Dept. S 108, ROCHESTER, N. Y. 

examination. The coupon, filled out as directed, 

We Prepare entitles the sender to a free copy of our 

Candidates book, ‘‘Government Positions and How to 

Obtain Them,’’ and to consideration for Free 

Coaching for the examination here checked. 


COUPON 
Railway Mail Clerk [$800 to $1400) Positions to $1500 
Postottice Cle: 200) internal Revenue $700 to $1800) 
Sten ($800 to $1500! 
Clerk in the 


$900 to $1800) ©" ments at Washington ($800 to $1500) 


108 
U se this before | you lose. it. Wi rite plainly. 


LEARN ‘ These Trades 


That Pay $5.50 to $8.00 a Day 


Electricity, Plumbing, Bricklaying, 
Mechanical Drawing, Painting & Dec- 
orating, and Moving Picture Operating 


You can learn these trades easily and quickly by the 
Coyne (Practical) Method. Big demand for men in these 
trades all over the country. Hundreds of our graduates 
arenowearning 
from $5.00 to 
$8.00 per day. 
Many are in 
business for 
themselves, 
making big 
money. 

All instruc- 
tion is individ- 
ual and given 
by experts in 
these trades. 
Only afew 
months re- 

Our Home quired and 

small cost. Liv- 

ing expenses can be earned while attending school. 
Actual work takes place of books. Tools and materials 
furnished FREE. e have finest equipment of any trade 
school in the world — exclusively occupying a $150,000.00 
building. Write me today for FREE illustrated catalog 


giving full particulars. L. L. COOKE, Director 
COYNE NATIONAL TRADE SCHOOLS 
104 E. Illinois St. CHICAGO, ILL. 


** Come to Chicago, the Busiest City in the World” 


Please Mention Popular Mechanics 
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Park College 


Des Moines, tows 


One of the 
most com- 


letely equipped 
NGINEE G any time they are 
SCHOOLS in the country ready to come 


COURSES OFFERED 

1. CIVIL, ELECTRICAL AND MECHANICAL ENGINEER- 
ING COURSES. Standard courses are offered in Civil, Electrical and 
Mechanical Engineering. Special opportunity 1s offered for making up 
work or for taking a complete course preparatory to the standard Engin- 
eering Courses. Shop work from the beginning comes in preparatory 
courses. See our new Engineering Catalogue. 

1. One Year Electrical Engineering Course 
2. SHORT 2. OneYear Telephone Engineering Course 
Cc 3. One Year Steam Engineering Course 

4. One Year Machini and A bile Course 

5. One Year Course in Mechanical Drawing 
Just a fair common school education is all that is required for entrance to 
these courses. These courses are very practical and are intended for those 
who have but limited education and do not see their way clear to take a 
complete Engineering Course. The Machinists’ Course is especially prac- 
tic: The new machine shops are the most complete to be found in con- 
nection with any Engineering School in the United States. 

SPECIAL COURSES 

1. TRACTION ENGINEERING. This is the most complete course 
in Traction Engineering offered by any Engineering School inthe country. 
It may be completed in three months. Students are taught how to make all 


repairs on engines as well asto handle them. Four traction engines used 
for experimental purposes. 

2. GASOLINE AND AUTOMOBILE COURSES. These courses 
may be completed in three months. They are exceedingly practical. 
Complete Chauffeur — Just a fair common school education is all 
that is necessary to 


3. FARM BLACKSMITHING, FARM CARPENTRY. 
L Mention course in which you are interested. Address, 
0. 


H. LONGWELL. Pres.» Des Moines, Ia. 
CORNET FREE! Bl Wea qparentes to teach you 


my, mail and will 
give you a Beautiful Cornet = a and Instrument 
absolutely EE. You pay weekly as lessons are taken, 

Instrument is sent with first lesson. Write to- 
@ day for our booklet and wonderful tuition offer. 


810 Musical Hall, Boston, Mass. a 


ACTRESS 
OR ORATOR 


Boo , FREE 
‘School of Elocution, 1162 Grand ‘Opera Chicago 


MUSIC LESSONS FREE 


r Booklet. It tells bow to learn to play Piano, Or- 
°v Folin, Mandolin, etc. Beginners or advanced pupils, 


American School of Music, 50 Lakeside Bldg., Chicago, lil. 
BE AN ILLUSTRATOR. Learn to draw. We will teach you 


by mail how to draw for maga- School of Iilustration 
zines and newspapers. 112 P: ee Bis 


Send for Catalog 


Learn Electric Signallin 
At Home—By Mail 


A splendid profes- 
sion. Great “oppor- 
tunity. Big demand 

by railroads for sig- 
nal engineers. More men needed all the time to fill vacant 
Positions. Y on can keep present position while learning. 

00 TO $4,500 PER YEAR 

Rapid Bd ent from the first. Easy to learn. Takes 
but short time. Write today for free > heaktiote. Do not 
put this off Special offers to new students. 
DEPARTMEN T_OF SIGNALLING. 491 Cass St.. CHICAGO 


The Best Book for Beginners 


A Practical Course in 
wm.F Mechanical Drawing 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St., Chicago 
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Let Me Show You How to Earn 


™ Real Estate Business 
NO CAPITAL NECESSARY 


If you are ambitious to better your condition—if you want to establish 
yourself in a splendid paying business requiring no capital—send me your 
name and address and I will mail you—free—a valuable 62-page prospectus 
explaining our system of money-making, without interfering with your 

present occupation. We have perfected a thoroughly practical scien- 
tific method of teaching by mail the 


Real Estate, Brokerage and 


Insurance Business 


Under our plan, we teach these big money-making branches. 
When you are thoroughly qualified to make a success of the business, 
we appoint you 


Special Representative 


This gives you a chance to identify yourself with the oldest and 
largest Co-operative Real Estate and Brokerage Company in America- 
By our system you can—if you will—be making money in a few weeks 
without conflicting in any way with your regular work. Our Co-oper- 
ative Department will give you more choice, salable property to handle 
than any other concern in the world. So the sooner you investigate 
our plan, the sooner you will get your name on your own real estate 
signs and be ready for business. 


Valuable Commercial Law Comes Free 


To each of our representatives we also give a thorough course in com- 
mercial law without cost. The instruction is indispensible to any 
man who wants to make his way in the business world. We 
teach you, free, everything you need to know to successfully 
meet legal problems that may arise in any business trans- 
action. And we also furnish you free legal advice whenever 
you require it. 


Send For This Book Now 


Our Big 62-Page Free Prospectus will prove of great interest and 
real value to anyone, but it is of vital importance to oflice employes, sales- 
men, agents, clerks, solicitors and others who are ambitious to enter the 
realms of better things in business, This book is an inspiration to the 
indifferent, a spur to the laggard, and a stimulus to the ambitious. It 
deals with the great problems of business, and points the only sure way to 
the complete mastery of Real Estate, Brokerage and ~~ three of 


J. H. JOICE, President 


COUPON 


th t fitable b h f mod busi » which ad ° 

end tone of , of active, The International Realty 

energetic men all over the land. Corporation, 
MAIL THE COUPON TODAY 2136 Manhattan Building, Chicago 


Please send me, by return mail, 
your big 62-page Free Prospectus 
and oblige. 


Don’t procrastinate. Act! Anything is doing is worth 

Cotas ng Brome Resolve to send for this big free Prego us, and send for 

now, while the matter is before you ll do it tomorrow”’ has 

the grave of countless good “Tn do it today” is the solid 

rock on which to build the only enduring success. 

Just clip the coupon, fill it out, sign and send today. By return mai) 

will receive free the invaluable book, which to thousands of ambitious men 
proved the key that opens the door of great achievements in business. 


INTERNATIONAL REALTY CORPORATION, | 


2136 Manhattan Building, Chicago 


Please Mention Popular Mechanics 
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Many a man, now a Doctor of 
Chiropractic, earning $5,000, yes $10,000, 
even $15,000 a year traces his start in 
life direct to this book, Lesson No. 1— 
They all paid for it— YOU get it FREE. 


95% of the people around you are sick. 
More and more of them every day are 
learning of the wonderful results of Chiropractic—the 
science of common sense. No drugs! No surgeon’s knife! 
The world wants Doctors of Chiropractic and stands 
ready to pay them handsomely. We now have on file 
urgent demands for Chiropractors from more than 
1000 cities where certain incomes of $5,000 to $15,000 
await competent graduates. 

J. V. Markwell, a Leesville, La. Chiropractor recently 
wrote us: ‘‘$840.50 is the exact amount I have taken 
in since opening my office, just seventeen busi- 
ness days.’’ ‘Tell us; whereis there another profes- 
sion where the financial returns are so great or so sure? 
Now, are you going to let a two-cent stamp stand 
between you and this chance to get your start in 
life at our expense? Stop right now—write for 
this free lesson. 


PALMER SCHOOL OF CORRESPONDENCE 
CHIROPRACTIC FOUNTAIN HEAD 
Depr. P.M. DAVENPORT, IA. U. S.A. 


can cet An Automobile FREE <2 


We want honest, sober young men in every 
county to learn at home to repair, run, and 
to teach others, and then 
sell the COEY “FLYER,” 
a 6 cylinder, 50H. P., | pass- 
enger Automobile — “* The 
World’s Best Value.” Write 
for full particulars how you 
can get one free — address: 


Cc. A. COEY’S 


SCHOOL OF MOTORING 


Dept. 20, 1424-26 Michigan Ave, 
CHICAGO, ILL, 


BE A DETECTIVE 


Earn from $150.00 to $300.00 
per month; travel over the world. Write 
Cc. T. LUDWIG, 1600 Scarritt Bldg., Kansas City, Mo. 


BE AN ELECTRIC METERMAN 


The rapid introduction of electricity is creating 7222 
=“ hundreds of new positions each year. Instru- 
ments and Meters are used wherever Electricity 
is used. Trained men must be had to main- 
tain these Instruments and Meters. 


Metermen Earn $900-$1800 a Year 


Our course“will qualify you for a position as Meterman. Prac- 
tical—easy to le: d 

ed by leading electrical men. 
rite to-day for FREE booklet 
—tells all about this new work, and 
ites. 


how we assist our gradua' 


Fort Wa 
1011Shoaff Bldg., Ft. Wayne,Ind. 


LEARN 
AUTOMOBILES 


EARN BIG MONEY IN 
AUTOMOBILE BUSINESS 


as a chauffeur, repairman, 
salesman. Work pleasant. Big 
demand fortrained men. Fine 
chances for starting auto- 
mobile liveries, agencies, 
taxicab and repair com- 
panies. Learn the auto- 
. mobile—every part, and 
its mechanical operation 
thoroughly and practi- 
YZ cally in afew weeks. Write 
today for our interesting 
free book and learn about 
the tremendous oppor- 
tunities everywhere in 
this new business and our excellent course of training. 


KANSAS CITY AUTOMOBILE SCHOOL 


(Conducted by CLIFF HOGAN) 
(Largest and Best Equipped Automobile School in America) 


2139 E. 15th Street, Kansas City, Mo. 


LEARN 
BOOKKEEPING 
or SHORTHAND 


By Mail. Splendid Positions Open 


Great possibilities. Easy to learn in a few weeks 
by our unequaled methods. Small cost, easy payments. 

} ks and materials FREE. Mention course and 
write to me today for particulars. E. P. SUMPTION, Pres. 


MICHIGAN BUSINESS INSTITUTE mien. 


LEARN AT HOME 


Bookkeeping Salesmanship Shorthand 
“* Brown's is the largest and MOST SUCCESSFUL system of 
private commercial schools in the world."* -CHICAGO TRIBUNE. 
We command the best positions in 20 cities where our Colleges are 
You can get a position as soon as competent. Mention course you 
prefer and write today for FREE Home Study Book and full particulars. 


BROWN’S HOME STUDY SCHOOL, 205 Brown Bldg., PEORIA, ILL. 


BE A BANKER 


Learn a profession in a few months that will give 
vou standing and independence the rest of your 
life. No matter where you live or what your 
occupation we will teach you by mail. No busi- 
6. Al ness or profession offers better opportunities. 
Edgar G. Alcorn “The work is pleasant, hours short, salary good. 
Author of Course Endorsed by leading bankers. Very low cost, easy 
payments. Write today for catalog. 
AMERICAN SCHOOL OF BANKING, 119 MeLene Bldg., Columbus, Ohio 


STAMMER 


i Attend no stammering school! till you get my large FR EE 
book and special rate. largest and best school in the world 

P curing by natural method. Write today. Lee Wells Millard, Pres., 
North-Western School for Stammerers, Inc., 917 First St., Milwaukee, Wis. 


BE AN ENGRAVER 


LEARN AT HOME-—EARN $25 to $50 WEEKLY. We 
ive personal instructions and furnish necessary tools FREE. 
Forms reasonable. Complete particulars by mail. 


Chicago Engraving School, Dept. 20, 110 W. Chicago Ave., Chicago 


Information and counsel on any 
subject under the sun. No matter 
what you want to know, no matter 


what your present condition, our 
big organization can help you. 
WRITE TODAY FOR BEAUTIFULLY ILLUSTRATED BOOK FREE 


NATIONAL BUREAU OF ADVICE AND EDUCATION, 527 Ashland 


| Lesson 
| Start in Life REE | 
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EARN | A SPLENDID SALARY 


Let us train you in our ene equipped sho 
position as automobile mechanic, salesman or chauffeur. Thous- 
ands of graduates are earning big salaries. Complete training 
in 4 weeks, including extensive practice in repairing and driving 
high powered cars. ‘Tuition and board reasonable. 

Send to-day for catalogue and list of graduates 


CLEVELAND AUTOMOBILE SCHOOL, 2341 Euclid Ave., CLEVELAND, 0. 


for a good 


Course Endorsed by Benj. Briscoe 

ed States MotorCo. 
hee We teach you at home in ten simple 
lessons to earn big money and help you 
to eta fine job. Write for FREE pros- 
pectus,testimonials of graduates and en- 
dorsements of ten leading auto makers. 
Small Payment Starts You Money Backif Not 
tistied. Free model of auto to each us today—flew.} 
h ctical A School, 68 ete St.. New Yort 


Are you a business and social success or merely one 
of the submerged millions * You can be exactly what 
/ you willbe! I have cashed the proof, why not you ? 
Hundreds are applvir 


suggestions to the ir daily lives and are enjoying 

buoyant health which makes cashable thought and 

action NATURAL. It will cost you nothing to write and 
) learn the truth My new booklet, ‘Success Thro 


FRANK D. FOLLANSBEE. 7157 Yale Ave., Chicago 


WANTED-MEN 


Prepare as Firemen, Brakemen, Electric Motor- 
men, Train Porters (colored). Hundreds put to 
work—$65 to $150a month. No experience neces- 
sary. 500 More Wanted, Enclose stamp for Appli- 
cation Blank and Book. State position. 

INTERNATIONAL RAILWAY CORR. INSTITUTE 
Dept. 35 Indianapolis, Indiana 


LEARN WATCHMAKING 


refined, Pit thoro labor—Competent men always in demand. 
We teach it thoroughly in as many monthsas it formerly took 
years. Does away with tedious apprenticeship. Money 
earned while studying. Positions secured. Send for catalog. 
St. Louis Watchmaking School, St. Louis, Mo. 


Stop Stammering” 
Write 


—a treatise on “Sci- 
entific Talking” — 
direct to the point. 


M. L. HATFIELD, 1462 Grove St., OAKLAND, CALIF. 


SMALL COST 
Send today 2c stamp for particulars and prool. 


0. A. SMITH, Room D 34, 823 Bigelow St., PEORIA, ILL. 


We Teach You by Mail to Be a Doctor of 
Chiropractic and equip you to earn $5,000 a year 
Greatest demand for this treatment. Big practice from 
start assured. A profession that is notcrowded. Easily 
and quickly learned at home with our lessons and 
charts. W ‘rite today for free book—¢ How to Learn Chi- 
ropractic,”” and full information Ss to special offer. 
NATIONAL SCHOOL OF CHIROPRACTIC 
Wendell Bidg., 844 W. Madisen St., Chieago, Il, 


MEN WANTED! 


SOUND MEN—21 to 40 years old, wanted at once for 
Electric Railway Motormen and Conductors in every state 


Experience Unnecessary. Permanent employment, no 
strike. Write immediately for Application Blank. No 
colored men_ hired. Address Manager Employment 


Department, Room 15, Dwight Bidg., Kansas City, Me. 


AUTO ANSWERS 


FREE FOR EXAMINATION 


Are you interested in automobiles? If 
so, let us send you on seven days’ free 
trial— without deposit —this big, new 
512 page illustrated manual, entitled 
“AUDELS ANSWERS ON AUTOMOBILES.” 
It is impossible to get the greatest effi- 
ciency out of a car until you know every 
point in running, caring for and adjust- 
ing the machine. 
In this new book just the problems you 
are up against are solved in a way that 
you can easily understand, and so that 
you can immediately turn to your car 
and apply the knowledge. 
We don’t want you to take our word, or 
anyone else’s for it. We are willing to 
send you the book without deposit. Use 
it seven days in connection with your 
car. Then send back the book or remit 
$1.50. Could anything be fairer? 
Cut out and fill in your name and address 
plainly at the bottom, place it in an 
envelope and mail Your copy of 


“AUDELS ANSWERS ON AUTOMOBILES” 
Price, $1.50 will reach you by return post, prepaid. 


Theo. Audel & Co., 63 Fifth Ave., New York 


NEW-YORK 


Kindly mail me copy of Andels Answers on Automobiles, and, if found 

| satisfactory, 1 will immediately remit you $1.50, or return the book to you, 
QOCUPATION 
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WANTED 


Everywhere In Automobile Business 


A steadily increasing eomend for chauffers, taxicab 
and truck drivers, auto repair m: jesmen, and 

ge managers. Steady, Pleasant and fitable work 
for trained auto mer. Many chances open for auto liveries, 
taxicab and repair companies. 


Take the A. E. I. Course In 
Real Practical Auto Training 


You learn thoroughly, but quickly and easily, all about 
automobiles, how to run and properly repair any car, 

any trouble—how to manage a g —/ and sell autos. 
Start in now while the field is new an 
opportunities greatest. In A. E.1. courses 

you learn by actual practical work 
upon seal autos of different 
makes in completely equip- 
ped shops under expert 
auto mechanics as in- 
structors. The A. E. 
I, teaches all branches 

auto business. 


You Leave Our 
School An Auto 
Expert 


Highly endorsed b: 
‘auto makers and 


Write Today for Free Catalog 
which explains fully everything you want to know about 
the A. E. I. courses and the money-making opportuni- 
ties in automobile business. 

Automobile Engineering Institute, 
1409 East 15th St., Kansas City, Mo. 


ANYBODY CAN LEARN 


to paint portraits by my practical system of personal instruc- 
tion by mail. You can earn $25 to $50 a week as portrait! 
artist. Write for my free special offer and booklet. 
L. T. KUNDE, Dept. A, Cawker Bidg., MILWAUKEE, WiS, 


DO YOU LIKE TO DRAW? 


That's all we want to know 
Now we will not give you any grand prize— 
or a lot of free stuff if you answer this ad. Nor 
do we claim to make you rich in a week. But 
if you are anxious to develop your talent witha 
successful cartoonist, so you can Make money, sen 
a copy of this picture with 6c. in stamps for portfolio 
of cartoons and sam » and let us explain. 
The W. L. Evans School of Cartooning 
321 Kingmoore Blidg.. Cleveland. O. 


Do You Want a Good Position as a 


Traveling Salesman or Saleswoman 
ae 000to $5,000 a Year and Your Expenses? 


wages while you 


jouses i 

If you want to enter the best — most independent 

rofession in he wend, write today for our handsome 
ree catalog, night of the Grip,” testimonial 

letters from r if 


we have recentl: 
laced in Fd list of itions now open, an 
‘ull particulars of the special offer we are now 
new students. Address our nearest office. 
Dept. (24 National Salesmen’s Training Association 
Chicage Mew York Kanses City Seattle Mew Grisens Torsate 


You can easily earn 


$2 more per week 
— $104 per year © 


That's just what this young man did by taking our Penmanship 
Course by mail. Listen to what he say: 
“* Thanks for Penmanship Course. Te s by far the best thing 
that ever came my way. Took little of my time. Improvement 
was easy and quick, almost fun! Just got raised $2 per week 
because of handwriting; expect another promotion soon.’ 
Speeial Offer: We want a satisfied student in every section of the world 
and are prepared to make an unusual offer to any earnest young man 
or woman. Write at once for full particulars of course desired. 


PRACTICAL EDUCATION INSTITUTE, 1005 Chestnut St., PHILA 


Courses in Advertising. Se Sign Writing and Lettering 


LEARN TO BE A WATCHMAKER 


BRADLEY POLYTECHNIC INSTITUTE 
Horological Department, Peoria, Illinois 
Largest and Best Watch School in America 
We teach Watch Work, Jewelry, Engrav- 
ing, Clock Work, Optics. Tuition 
reasonable. Board and rooms near school 
at moderate rates. Send for catalog of 
information 


BRADLEY, Dept. S., PEORIA, ILL. 


LEARN \WATCHMAKING 


ATHOME 


You can learn by our mod- 
ern and original system of 
instruction every part of the Watchmaker’s Trade 
at home as good or better than at a shop. You can 
earn money while learning and secure a well paying 
position or start in business after completing our 
course of instruction. Good are 
in demand and earn from $20 to $3 
Barticulars apply to, the WISCONSIN SCHOOL OF WATCH. 
6, idg., MILWAUKEE, WIS. 


WANTED 


YOU CAN WRITE THEM. Ws, teach you by 


mail. experi- 
ence needed. Big demand and good pay. Details free. 
ASS’D M. P. SCHOOLS, 601 Sheridan ER Re 


IF YOU STAMM 


=] I will send my %-page book ER 
0 Stammerers” Free. It explains how I quickly 


and permanently cured myself. Be = by ny — 
ence and write for free book and advice. 
BENJ. N. BOGUE, 1509 North Illinois St, 


Engraving and Jewelry repair- 
LEARN WATCHMAKING "Our 
ors y in 
jewelers. Positions secured for greduates, Send for Free — 
CHICAGO SCHOOL OF 
Dept. 20, Bush Temple HICAGO 


54d WINDOW TRIMMING 4, 


Advertising and Oard W jutting are the 
best paid professions in the world. Inter- 
esting prospectus FREE tells you all about it. 


KOESTER SCHOOL, 306 Jackson Boulevard, CHICAGO 


EARN $25.00 to $75.00 
WEEKLY 
Write id Wabash Ave CHICAGO.” 


LEARN PLUMBING 


A trade that will make you a, for life. 
Hours Shorter — Pay Bigger — Demand Greater 
than most anytrade. You need no previous expe- 
rience. Our practical methods enable you in a 
few months to hold peaten as skilled plumber 
or conduct your own iness. Catalog sent free. 


St. Louis Trades School 
4430 Olive St. ST. LOUIS, MO. 
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> Be a Railroad Man 


Hold the throttle of a monster 
Locomotive, travel 30,000 miles a 
year, see the country and earn big 
wages. Our 
Self Educational 

’ Complete Practical Railroading 
teaches how to become a successful 
Locomotive Fireman and then an 
Engineer in quickest time at small 
expense. arn in spare time. 

FULL PARTICULARS SENT FREE 

National Institute of Practical Mechanics 


1325 Michigan Ave., CHICAGO, ILL. 


Your earning capacity can be 
increased threefold proper de- 
velopment. No matter what line you are 
in, whether you have had experience in 
drafting or not,our full and partial courses 
fitevery need,in Drawing,Estimating ,Plan-reading, 
Mechanical, Architectural and Structural Drafti 

and Design. Our graduates are much in demand 


Students study and figure on bine-prints of build- 
ings and machinery actually being constructed! 
Your work is approved by Chicago’s leading archi- 
tects and engineers. Low tuition, easy payments. 
Mention course and send for folder to-day. 


BY Chicago Technical College, 
660 Athenacum Bidg., Chicago, IIL 

Courses in same subjects at our schoolin Chicago. 

Day and evening classes. Ask for catalog Be 


MORSE and WIRELESS 


At My Practical School. Splendid demand for 
operators and agents. We also teach Station Agency 
Work. Graduates assisted. We occupy our own 2 
large modern buildings equipped with R. R. Dispatch- 
ers and Western Union Wires and Wireless Station. 
Endorsed by Railroad, Wireless and Western 
Union Officals. Exclusive Methods. Teachers are 
practical experts. Living expenses earned. Easy pay- 
ments. Catalogs Free. Correspondence course if desired. GEORGE M. 
DODGE, Pres., Dodge's Institute, 8th St., Estab. 1874, Valparaiso, Ind. 


LEARN TO WRITE EARN $25 to $100 
EK 
ADVERTISEMENTS We can positively mail 


How to increase your salary. BOOK MAILED FREE. 
PAGE-DAVIS CO., 112 Page Building, Chicago, Il., or 150 Nassau St., New York 


1 TEACH SIGN PAINTING 


SHOW CARD WRITING or LETTERING by mail 
ind guarantee success. Only field not overcrowded. My 
instruction is unequaled because practical, personal 
and thorough. Easy terms. Write for large catalogue. 


CHAS. J. STRONG, Founder 


Derrorr ScHOoL OF LETTERING 
DEPARTMENT PM. DETROIT, MICH. 
y “Oldest and Largest School of its Kind’’ 


WANT MEN 


; Like YOU, Who Want to Make 


$3,000 A Year, or More 


We need a good, live man right now in your 
territory to handle real estate deals for us. 
No experience or capital necessary. We will 
teach you the Real Estate Business, then 
appoint you our representative in your 
locality. Easy work; large profits. Write for free book. 
MORDEN LAND & LOAN CO. 
406 Palace Bid MINNEAPOLIS, MINN. 


STUDY AT HOME 


ADMINISTRATION BUILDING 


We Make Your Home a University 


Graduate correspondence students hold highest 
records and are most successful in passing bar exam- 


inations. Leading home study 


aw course in America—recognized 
by bench, bar and noted educators. Our own modern texts—lately 
prepared by Deans and Professors from leading university law 
schools—Harvard, University of Chicago, Michigan, Wiscon- 
sin, Ilinois, lowa, Leland Stanford, and others. We guarantee 
to coach free any graduate failing to pass bar examination 


Legally Trained Men Achieve Greatest Success 


in business and public life. Abraham Lincoln, Edward 
H. Harrime Thomas F. Ryan, Robert S. Lovett, John Mitchell, 
Samuel Gompers, John F. Dillon, andt isands of our most noted men 
and lawyers have studied law without attending a resident college 


President Taft Says: 


“Every man who expects to achieve substantial success in 
the business or professional world should be legally trained." 
DECIDE NOW to study law, and thus make the first step toward a 
great and successful business or professional career Extremely low 
cost — easy monthly payments. Send free coupon for catalog 


Our Great Offer 


Write at once and learn how to save over half the cost by 
enrolling now Greatly reduced scholarships offered at this time to 
secure a large enrollment quickly. We reserve right to withdraw 
offer at any time; be quick, send in the coupon right away and 
secure full particulars of the most remarkable offer ever made by an 
institution of learning 


Special Business Law Course 


for those desiring a knowledge of commercial law. Know your 


rights: keep out of lawsuits. Send coupon today Don't wait until 
the offer is withdrawn and it is too late 
Cut out and m ous 

page catalog and full particulars of « great ry os FREE 
offer to new students. Don't delay — 
send at once—right now , COUPON 

SITY 

LASALLE EXTE! Rox 1191, CHICAGO, LLL. 


UNIVERSITY @ 
GENTLEMEN: Please send at once 
Box 1191 . particulars and complete catalog FREI 
CHICAGO - regarding Special Advertising Scholarships 
ILL. 


offered in your Department of Law 
NAME 
* STREET & No 


eee » STATE 


Please Mention Popular Mechanics 
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_ PIANO TUNING PAYS 


You can learn at home by devoting your spare 
moments tothe study of our correspondence system. 


4 _ It is a profession that can be converted into money at any 
4 time or place in the civilized world at eee apetice. 


Learn a Paying Profession 
f om, assures you a good income and position for life. 

1 For seventeen years we have successfully taught 


PHOTOGRAPHY 


Photo-Engraving and Three-Color Work 
Our graduates earn $20 to $50 a week. We assist them to seeure 
these positions. Learn how you can become successful. Terms 
easy—living inexpensive. Write for catalogue—NOW ! 


ILLINOIS COLLEGE OF PHOTOGRAPHY, 999 Wabash Avenue, Effingham, Ill. 


THE TUNE-A-PHONE IN USE 
Our graduates earn $5 to $10 per day the year round. 
! We supply free a Tune-a-Phone, also a working model of a 
full-sized, Modern, Upright Action, and the necessary tools 
{ for each ‘pupil. 
Our wonderful invention, the Tune-a-Phone, gives the exact number of 


Sindy Applied Art at home. 
Personal Correspondence System. 
Eminent Instructors. More than twelve 


: beats that should occur in the test intervals. With it the student knows what yy years successful teaching. Practical re- ) 
} the result should be. It eliminates guess-work. sults guaranteed. Our students in demand by leading / 
Write today for free illustrated descriptive booklet. Address, Pusworta 

2 NILES BRYANT SCHOOL of PIANO TUNING Founder and Art ing and Design, Cartesning, Photo Retouching, Architee- 
it 14 Fine Arts Building BATTLE CREEK, MICH., U.S. A, Director 


tural Perspective, Ete. Endorsed by high authorities. 


Residence Fini School for Advanced Students. 
Artists’ outfits furnished enroled students. Year Book free. 
SCHOOL OF APPLIED ART, 


New York Electrical School 


Offers a theoretical and prac- LEARN WATCH REPAIRING 
tical course in applied electricity Be a watchmaker—you can learn this profitable trade by 


correspondence in a few weeks in your own home by the 
DeSelms Chart System. After you complete the course you 
without limit as to time. 
the matter is and how to repair one. When you graduate 
you will be a practical watchmaker and repairer and 


Instruction individual, day and night school, competent to fill any position. Positions for our 
equipment complete and up-to-date. Student ions. 
learns by doing, and by practical application WATCE 
is fitted to enter all fields of electrical indus- 

try fully qualified. School open all year. LEARN JEWELERS’ ENGRAVING 


44 West Seventeenth St., NEW YORK 


ship. We will also improve the skil! of any engraver. Send for ourcataiog, 
The Engraving School, 112 Page Bidg., Michigan Ave., Chicago, Ill. 


COPY THIS SKETCH 


and let me see what you can do with it. You can 
earn §20.00 to $125.00 or more per week, as 
illustrator or cartoonist. My practical system of 
personal individual lessons by mail will develop | ; won the World’s First Prize for best course in Penmanship 
your talent. Fifteen yous successful work for Under my guidance many are becoming expert penmen. Am 
newspapers and penne neared qualifies me to teach placing many of my students as instructors in commercial coi- 
you. Send me your sketch of President Taft leges at high salaries. If you wish to become a better penman, 
with 6c. in stamps and I will send you a test | write me. I will send you Free one of my Favorite pens and 
lesson plate, also gg of drawings show- a copy of the Ransc Sonne 


THE LANDON SCHOOL oF intustrating |C. W. Ransom, 324 Minor Bldg, Kansas City, Mo. = 
and CARTOONING 

1438 Schofield Building, Cleveland, Ohio, 

I TEACH BY MAIL 
WRITE FOR MY FREE BOOK 

“How to Become a Good Penman” WATC | MAKI NG 
beautiful specimens. Your name elegantly 
. written on a card if you enclose stamp. Write , Ww atchmaking pays and you can 
today. Address F. W. T. AMBL. YN, 418 Meyer Bidg., Kansas City, Mo. earn while you learn. Write 


w 
for FREE BOOK, “‘Howtobea 
Watchmaker.’’ Postal brings it. 


Learn to the Violin, Cornet 


| or some other instrument. There's no pleasure equal 
| ’ to music. Helps you make friends and enjoy life. 
t 


»yrices are 
very low on all musical instruments, We import SELF-TAUGHT 

: our Violins direct from best European makers. A plain, easily-understood volume for all 

Our Special Complete Vi otin One “oe are Srest who have not had the opportunity of learn- 

Outfits, complete, $9.25 up. Band Instruments of all ing this subject thoroughly, or who have 

kinds sent on Six Days’ Trial. We sell for cash or forgotten what they once learned. 257 

monthly payments. Satisfaction guaranteed. Write Pages. Requires no teacher. This great little 


postal card or letter for free catalog. Say what book sent postpaid for 60 CENTS. Stamps 
instrument you are interested in. Write today. accepted, leather binding $1. 


W. J. Dyer & Bro. (Estab. 1870) Dept. 25, St. Paul, Minn. GEO. A. ZELLER BOOK CO. 
Est, 1870, 4473 W. Belle Place ST.LOUIS, MO. 


We include with every instrument an Instruction 
Book and Lessons (by correspondence) free. Thou- 
sands have learned by this method. Our 


value. Others from 
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Good Draftsmen are ALWAYS in Demand ALWAYS 
Busy, ALWAYS Drawing Good Salary 


The Work is Pleasant, Interesting, Clean 
and Leads to Best Paying Highest Positions 


If you are ambitious, bright and anxious to learn I can train you at home 
on practical, actual Drafting room work ina short time for a position $125- 
$150 monthly. Only a limited number can receive my personal training. 


I DON’T SELL YOU a lot of books to look at with disgust or to lav ona shelf to be 
covered with dust. 

I DON’T SELL YOU printed school lessons or pictures to copy. You MUST learn on 
actual Drafting room work. 

I DON’T SELL YOU or give you a worthless «‘cheap-skin’’ Diploma to hang on the 
wall and that will be all. 

BUT I TRAIN YOU until competent; more than that,until placed in position at above salary. 

AND I TRAIN YOU personally and individually to advance you as fast and far as you can go. 

AND I TRAIN YOU on practical work to give you required UP-TO- DATE, 
PRACTICAL WORKING EXPERIENCE. 


Remember: 


I AM NOT teaching 227 different trades —ONLY ONE 
and THAT ONE right. 
I AM NOT looking for students—they look for me, 
for I have been at this over 22 years. 
I AM NOT accepting every one that has the price— 
only those anxious to succeed with me. 
I rather satisfy a few than dissatisfy too many. 
I furnish all Instruments and Working Outfit 
(not school set), this HIGHEST GRADE FREE. 
If you want to be aGOOD DRAFTSMAN, 
drawing good salary, write to me NOW. 
Address, CHIEF DRAFTSMAN, Div. 1 
Eng’s Equip’t Co. (Inc.), CHICAGO 
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DRAFTSMAN 


Will INSTRUCT PERSONALLY a 


limited number selected, ambitious men in 


WW) Practical Drafting, Detailing, Designing 


Draftsmen Drawing $125-$150 Monthly 
Are NOT MADE in Schoolrooms, 
Are NOT MADE by reading books, 
Are NOT MADE by making Copies, 
Are NOT MADE at home drawing pictures 


from printed book lesson. 


LET ME TELL YOU: 
It requires actual, practical, up-to-date 
DRAFTING-ROOM WORK to train YOU 
to gain the PRACTICAL EXPERIENCE 
that your employer will demand of you. 


FREE 


This $13.85 


DRAWING 
OUTFIT 


ana Free Position. 


As Chief Draftsman of Engineering firm I know 
exactly the Quality and Quantity of PRACTICAL 
training, knowledge and actual up-to-date experience 
(not school knowledge) you must have, in order to obtain 
a good position and advance to highest salary. 


| give INSTRUCTION UNTIL COMPETENT and 
8IV€ PLACED in POSITION at above Salary. 


DON’T waste TIME and MONEY trying to learn 
from books or printed “STUFF” you can only learn on 
PRACTICAL WORK which I furnish you. 


Address CHIEF DRAFTSMAN 
Div. 1, Eng’s Equip’t Co. (Inc.), Chicago 
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BRAND NEW UP TO DATE——JUST OFF THE PRESS 


The Theory and Practice of Every Phase of Electrical Communication is thoroughly covered 


MODERN AMERICAN TELEPHONY 


This book treats of present day telephony in all its branches in plain everyday understandable language. It will serve 
to make the rough places smooth and will solve problems for practical telephone men. It is alike indispensable to the 
expert telephone engineer, and to telephone workers in all departments. 


Edited by ARTHUR BESSEY SMITH, E. E., ass'sted by « large corps of Telephone 


Experts whose reputation in their respective fields is international. NO MONEY IN ADVANCE REQUIRED 
Positively down to the last minute. It has no rival FREDERICK J. DRAKE & CO., 
The very latest Automatic Systems,as well as Wireless Telephony is fully described. 1325 Michigan Ave., Chicago, Ill. 
An elegant book of about 800 pages, it is beautifully bound in full dark blue Kindly mail me a copy of Modern American Telephony. 


seal leather, round corners, polished red edges, and has upward of 400 immediately 
specially designed engravings and diagrams. Genuine gold leaf stamp- $2 00 
ings, pocket size (postage paid to any address) PRICE ONLY............... . . 
" NAME... 
Order Now On A roval The only way the practical merit of this book 
pp can be proven is by an examination of the book — . 
itself, which we will submit for examination, to be paid for or returned, after look- OCCUPATION ... . see tes eeeesenee 
ing it over. Upon receipt of the following agreement, the book will be forwarded. 


YOU Be The Judge of the VALUE to You of the 
Electrical Workers’ Standard Library 


Intelligent men expect a dollar of value for a dollar expended. Value must be based upon cost. Cost means more than 
dollars spent in production. The number of experts devoting years of painstaking research; the time spent in writing, 
drawing illustrations, editing, and revising; the many thousands of dollars expended from start to finish, until the books 
were ready for you, must all be counted when estimating value. 


It is easy to see that the VALUE TO YOU of this set of wonderful books cannot 
be computed in dollars when cost is counted. But you shall be the judge. 

In the quiet of your home, with no persuasive salesman to influence you, use 
YOUR OWN JUDGMENT in estimating the value of these books to you. We cond me particulars of your plans and prices of the Elec 
will send them at our expense for five days’ examination—test the examples if § 
you will—apply the knowledge in your everyday work, and then if you can 

honestly say they won't help you, return them at our expense and we won't say § Name... 

a word. 
We are willing to abide by your decision since we know the great value of these Address 
Practical, Helpful, Handy and Elegant Books, and we have faith in your good ~— tio 
judgment, and therefore believe you'll accept our REMARKABLY LOW PRICE § ©°CUP*''°8 ° 
and EASY TERMs, and agree with us you are getting value full measure and run- 
ning over. 


National Institute of Practical Mechanics, P. 


Employer. 
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Please Mention Popular Mechanics 


Without an y obligation on my part to purchase Please a 


when furnishe a either 


Don’t Delay. Fill in Coupon and Mail Today se ee INSTITUTE OF vesstmes MECHANICS 


325 Michigan Avenue CHIC AGO, U.S.A. 
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POPULAR MECHANICS ADVERTISING SECTION 


Learn a Useful Craft 


ANY a man finds the home workshop a continual 
source of pleasure and profit, and there is no end 
to the designs in furniture, artistic lamps and metal 
work that may be reproduced at slight expense; to say 
nothing of the desirability of being able to do the count- 
less little repair jobs continually arising about the house. 
@ A great variety of designs and complete instructions 
for working them out will be found in our Mission 
Furniture, How to Make It,(2 vols.)}—Arts-Crafts Lamps— 
Lamps and Shades in Metal and Art Glass, and Metal Work 
and Etching, while Wood-Working for Amateur Craftsmen 
gives every essential step required for learning this use- 
ful trade. Electroplating and Metal Spinning are practical 
working manuals which everyone engaged, or about to 
engage in these occupations should possess. The exper- 
imenter will delight in How to Make a Wireless Set, and 
the story of Heat written by Prof. Ogden is an immense- 
ly interesting and instructive book pertaining to heat 
and its relation to modern mechanics. In short 


Popular Mechanics Series of 
Industrial Handbooks 


“ WRITTEN SO YOU CAN UNDERSTAND IT” 
Constitutes a useful, compact library of mechan- 
ical information that is unequaled. 


@_ These books are written by practical experts who not 
only know the best practice, but know how to impart 


that knowledge to others. These titles now ready: 
Mission Furniture, How to Make It — Part I, 21 designs, 96 pages 
Mission Furniture, How to Make It —Part II, 32 — 128 pages 
Wood-Working for Amateur Craftsmen 128 pages 
Arts-Crafts Lamps, How to Them, 16 ‘designs, 96 pages 
Lamps and Shades in Metal and 128 pages 
Metal Work and 96 pages 

Metal Spinning, ‘ 80 pages 
How to ea Wireless Set > 96 pages 
Heat . . 128 pages 


OTHERS TO FOLLOW 


A uniform series printed on the best book paper and 
durably bound in extra cloth. Size 5x7 inches. 
Artistic cover designs in gold and white. 


Price Each, 50 Cents Postpaid 


ORDER OF YOUR DEALER OR SEND DIRECT TO THE PUBLISHERS 


ee Mechanics Book Department, 318 W. Washington St., Chicago 
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ATTENTION: 


GARAGES, AUTOMOBILE and 
GENERAL REPAIR SHOPS 


Are you in the market for a Lathe? 


If so, before placing your order elsewhere, be sure and 
investigate the merits of our 15-inch lathe, as it is the 
ideal lathe for your work. The quality is there and the prices 
are low. We also build 9 and 10-inch foot power lathes. 
A copy of our catalog will be mailed free on request. 


107 Culvert Street 


THE SEBASTIAN LATHE C0., CINCINNATI, O. 


Either type, as above, silk, 50 cents, lisle, 
25 cents. Att stores everywhere. Sam- 
ple pair sent postpaid on receipt of price. 


Boston 
Garter 


“For thirty years the standard — from 
first to last the best.” Holds up the 
half hose as smooth as your skin. Guar- 
anteed against imperfections. Look for 
the moulded rubber button and the 
trade marks on the loop. 


CeorGce Frost Co. - Makers, Boston 


No Better Holiday 
Present for $1.50 


than a year’s subscription to 


Popular Mechanics Magazine 


containing nearly 4000 illustrations 
and 2000 pages of reading matter. 
Much of it Interests Everybody. 
Most of it Interests Anybody. 
All of it Interests Somebody. 
Order through your newsdealer or address the 
publishers, POPULAR MECHANICS, CHICAGO 


Every Boy His Own Toymaker 


Greatest boys’ book ever written. Tells how to make team 
Engine, Telepho: Magic ante rn, Boats, kites, 


traps, fishing tackle. 200 
illustrations ; al pans es, set of Kellar's Trick 
Cc ards and *Dovust arbler and bir« call, all for 

nly 10¢ WE ESTERN. ‘PUZZLE COo., ST. PAUL, MINN. 


lron, Wood, 

127 KINDS Seo, PUZZLES 
Sample with Catalog 10 cents, 
or 3 leaders for 25 cents. 
WESTERN PUZZLE WORKS 
St. Paul, Minn. 


The Best Book For Beginners 


A Practical Course in Postpaid 
Mechanical Drawing 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington Street, Chicago 


wine, YOU WANT ANYTHING AND DON’T KNOW 
HERE TO FIND IT—WRITE 


BUREA 
INFORMATION, POPULAR MECHANICS, CHICAGO 


WHEN YOU WANT ANYTHING AND DON’T KNOW 
WHERE TO FIND IT—WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 


We could per nt testimonials by the hundreds. 


A SCHOOL WITHIN ITSELF 


There are XX chapters in all, XIX carrying you from the fundamental principles of electricity on through the 
various branches to a point where the careful student comprehends the complete designing, care and operation 


of a dynamo or motor, and one chapter on electric automobiles, o peazaing their construction, care and opera- 
tion, and all about storage batteries and how to handle them. Each su bject is care ly written and to the 
point. After a student stu sn il questioned on that subject in such a manner as to bring ur is mind the 
points he needs to know regarding sar Ihe book contains a dictionary defining 150¢ Elect tric al We ds, enatil ing the reader 
to ascertain the meaning of any electrical word, term or phrase used in this book, as well as hundreds of others in common use, 

All required tables necessary in the study are in it 
$2.00 PER COPY—SIXTH EDITION—30, 000 COPIES SOLD. 
e . funding money if book is 


not satistacto' son upon examiration AN UNUSUAL ONE in connection with the sale of a book. But we have no fear of its 
return Your decision will be set at thousands of others have been Money would not buy it if it cor 
It is best to order and be your own judge of its merits. 


CLEVELAND ARMATURE WORKS, Cleveland, Ohio 


id not be duplicated. 


Armetures and Fields Wound - 


Commutators Filled 
CA’S GREATEST REPAIR WORKS 
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They expect big things of you 


Do you want to “make good’’ the way the family believe you will? Do you 
want your father’s proud expectations—your mother’s confident hopes—to be realized? 


Do you want to do the things worth while that brothers and sisters believe you are 
capable of doing? 


You can take your place among men as one who really counts for something. 
You can become a man with a trained brain, capable of directing others instead of 
being directed. You can do all this with the help of the American School of 
Correspondence if you will Fill in and Mail the Coupon. 

The American School is one of the largest educational institutions in the world. It is the largest 
correspondence school that secures its students entirely by correspondence and upon its reputation. 

The American School is a ‘‘quality’’ school, in the class of students it enrolls, the instruction it offers, the 


success of its graduates and the influential men who recommend it. ‘The instructors of the American School 
are men pre-eminent in the various subjects they teach. 


The American School is making a generous offer to ambi- 
x O “ C y tious men and women. Take the initiative today. Fill in and 
x » mail the coupon. Our new Deferred Tuition Plan will be 
x pportunity oupon » _ fully explained. You will be told how the school will loan you 
x : ; » _ the tuition and allow you to pay it back only when the increase 
x American School of Correspondence, Chicago, U. S. A. 4 in your yearly income equals the amount of the loan. By this 
& quien eee plan if you don’t get promotion, if you don’t earn more salary 
a X.""__ Pop, Mech. 1-12 : 

*  ... Automobile Operator Lawyer » through the help of the American School of Correspondence, 
Draftsman Ins. Engineer the School does not get paid for its services. 

* Contractor * The American School stands back of every student, en- 
ee el ye %  couraging him to do his best, and giving instruction equal in 
Electrical Engineer % quality to that of the largest resident schools. 
-Elee. Light and Power Supt. .... (ost Accountant “<< 

Mechanic Public Aeent Won’t you make the start today? Won’t you ‘‘make 
good’’ for your own sake—for the sake of your family and 
Reclamation Engineer .... College Preparatory friends? Sign the coupon. 
* * 
7 * AMERICAN SCHOOL OF CORRESPONDENCE 

* * CHICAGO, U.S. A. 
* 
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Popular Mechanics Magazine 


WRITTEN SO YOU CAN UNDERSTAND IT 


Vol. 17 


Motorcycling 


JANUARY, 1912 No. 1 


Through a Field Fire 


Two Photographers Motorcycling through the Flame and Smoke of a Field Fire 


HILE two photographers of a 

British motorcycle magazine 
were journeying in their sidecar from 
London to Harrogate, they met with 
a rather exciting fire adventure and 
went through it without scorching. At 
one point beyond a curve the field to 
the windward of them was ablaze, and, 
running at high speed, they were into 
trouble before they realized it. Put- 
ting his hand over the vent hole in the 
gasoline tank, the driver of the ma- 
chine opened the throttle and dashed 
through, steering as straight a course 
as the necessary ducking of his head 


would allow. The greatest danger was 
the possibility of the gasoline catching 
fire, as the tank had just been filled and 
the explosive fluid had been spurting 
out of the filler cap, some of it even 
having splashed on the top of the tank. 
When they emerged from the zone of 
fire, a railway crossing loomed up with 
the gates closed, but application of the 
brakes brought the machine to a stop 
just in time. The front tire burst, 
however, due probably to the intense 
heat of the flame it had just passed 
through, though the clothes of the men 
were not singed. 
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“WATER KISS” SANITARY 
DRINKING FOUNTAIN 
A sanitary drinking fountain in the 


form of an upturned sculptured face, 
from the lips of which the water bub- 


The “Kiss of Life’ Which has Replaced the Old 
“Cup of Death” 


bles as from a bubbling cup, is the 
idea of a young Chicago sculptor. The 
head rises from a carved-stone or 
marble chalice, and from the lips each 
thirsty passer-by may obtain what the 
young sculptor describes as a “water 
kiss.” 

The model can be reproduced in 
plaster, cut in stone or cast in metal, 
to suit local requirements. 


OZONIZED AIR FOR LONDON 
SUBWAYS 


Ozonized air is to be introduced in 
one of the underground railways of 
London, where, particularly during 
rush hours, the air is very offensive 
and consequently injurious. The pro- 
posed plan is to filter the air at each 
station and then pass a portion of it 
over ozonizers. Then the two will be 
mixed and part of it be forced into the 
tunnel. 


MEMORIAL TOWER AT THE 
GOLDEN GATE 


A symbolic tower, 850 ft. high, is 
planned as one of the features of the 
Panama-Pacific Exposition in San 
Francisco. The plans call for a gran- 
ite, anchored base, 220 ft. square; a 
shaft, 85 ft. square with corners 
rounded, of steel construction with 
marble or terra-cotta veneering, ris- 
ing 625 ft. above the base, and sur- 
mounted by a large glass and steel 
globe, 85 ft. in diameter. At night the 
globe will be illuminated. 

The approximate cost of the struc- 
ture will be one million dollars. The 
tower is designed to serve as an ob- 
servation point during the exposition, 
and subsequently may be of advantage 
to the government as a lighthouse and 
signaling station, weather observatory 
and wireless station. It will be located 
on the side of a knoll overlooking the 
Pacific Ocean and the Golden Gate, 
and the top will have an altitude of 
1,100 ft. above sea level. 

The undertaking is a private enter- 
prise, and engineers have pronounced 
the plans to be entirely feasible and 
safe. It is planned to charge an ad- 
mission fee until such time as the 
tower has paid its original cost and a 
fair return on the investment. Four 
passenger elevators will run from the 
base to the top of the structure for 
the accommodation of visitors. 

The exterior of the base will be 
adorned by large memorial statues, 
and in the interior will be a memorial 
hall, 200 ft. square and about 80 ft. 
high. The four main groups of stat- 
uary adorning the structure at the top 
of the base will represent St. Francis 
of Assisi, after whom San Francisco 
was named, over the entrance at the 
front; overlooking the ocean, a com- 
manding figure of Balboa discovering 
the Pacific; fronting toward the land 
side, a group of Father Junipero Serra 
landing at Monterey, atid overlooking 
the Presidio, Gen. John C. Fremont, 
the soldier and pathfinder. The stat- 
ues will be 80 ft. high. 

A cafe as large as the memorial hall 
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St. Francis Tower, the 850-Ft. Lighthouse, Weather Bureau, Wireless Station and Observation Building, 
Which San Francisco Plans as a Permanent Memorial of the Opening of the Panama Canal 
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and an art gallery will be features of 
the upper floor of the base. The 
tower, to be known as the St. Francis 
Memorial Tower, will welcome ships 
to the Golden Gate, Its general im- 
port will be like that of the Statue of 
Liberty in New York harbor. 


SATURN’S RINGS MAY BE 
ELECTRICAL 


A new theory regarding the nature 
of the rings about the planet Saturn is 
advanced by Professor Birkeland, the 
Norwegian scientist. The generally 
accepted idea is that the 
rings consist of an im- 
mense mass of small par- 
ticles encircling the planet, 
but Professor Birkeland 
now believes these rings 
to be an electrical phe- 
nomenon produced by the 
radiation of luminous mat- 
ter from the planet, and 
that the rings, because of 
the continuous radiation, 
are being continually re- 
newed. 

In experiments made by 
him during a lecture at 
Christiana, according to 
the Electrical Review, he 
demonstrated that  Sat- 


The Running Bob with a Load 


A WHEELED BOBSLED 


In Klosters, Switzerland, a place 
celebrated for the winter sports which 
attract thousands of people every year, 
a new kind of summer sport has been 
introduced, the well-known bobsleigh 
being substituted by a running bob, 
a three-wheeled vehicle. The wheels 
are covered with rubber tires. The 
wagon is steered by means of a lever, 
and the brake is worked by the feet. 


Congress has been asked to direct 
the Secretary of War to turn over all 
tools, dredges, steam shovels, etc., 
used on the Panama Canal to the re- 
clamation service as soon as the Canal 
Commission has finished using them. 


CA large portion of the raw material 
for French briar-root pipes, so highly 
prized by smokers, comes from the 
island of Corsica. 


urn’s rings may be imitated 
on a small scale. He also 
thinks there is good rea- 
son to believe that such a “radiating 
ring” will show effects of light and 
shadow like those observed, and that, 
through the hypothesis of radiation, it 
will be possible to find satisfactory 
explanation of all the peculiarities of 
the rings. 


LONDON NOW ON SPEAKING 
TERMS WITH BERLIN 


Public telephone service between 
England, Holland and Germany will 
shortly be opened, if the plans of the 
British postal authorities are realized. 
The service will be conducted through 
a submarine cable which has just been 
laid and turned over to the govern- 
ment by the contractors. The English 
end of the cable is anchored in St. 
Margaret’s Bay, near Dover, and the 
continental end is at La Panne, Bel- 
gium. After a series of experimental 
tests, arrangements were made to open 
the wire to the public. 
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The laying of this cable, undertaken 
in connection with the submarine tele- 
phone cable between France and Eng- 
land, places London within “speaking 
distance” of all of the large cities in 
northern Europe. In fact, through the 
long-distance connections out of Paris, 
Antwerp, and Berlin, it is now possible 
for the business man in the English 
capital to talk to practically all of the 
European trade centers. It is under- 
stood that telephonic connection can 
be obtained by relays as far east as 
Vienna and as far south as Marseilles. 


A TIMEKEEPING GLOBE 


A Seattle inventor has patented an 
ingenious clockwork globe which tells 
at a glance the 
time of day at the 
city in which it is 
kept, and the hour 
and minute at any 
other part of the 
earth. The globe 
is split in two at 
the equator, and 
over a metal equa- 
tor which is sta- 
tionary move two 
metal ribbons, one 
marked with the 
hours and one 
with the minutes. 
A metal indicator 
marks the city where the globe is lo- 
cated, and points to the present hour 
and minute. By glancing along this 
equator and tracing down the meridian 
of any other spot on the earth’s sur- 
face the hour and minute at that point 
can be learned. 


PLAYING CHESS OVER 
A LION 


Of all the unusual conditions under 
which chess games have been played, 
the one shown in the accompanying 
illustration might be considered the 
most startling, were it not probable 
that the match the men are playing 
is more mechanical than scientific in 
the moves made. Not only is the game 


A Remarkable Setting for a Game of Chess 


being played in the cage, but the board 
itself is between the paws of the lazily 
outstretched beast. 


ARMY TESTS NEW RANGE- 
FINDER 


A new range-finder has been given a 
series of severe tests by the officers of 
the United States army and may be 
adopted for use in this country. It has 
many distinctions from the range- 
finder now in use, its inventor setting 
up the claim that it has no delicate 
parts to get out of order as the most 
important feature. The range-finder 
consists of two telescopes of 12 powers, 
‘ach incorporated in a common tube, 
something over 2 in. in diameter, 
leather covered and closed at both 
ends, with eyepieces at the center of 
the tube. 

The arrangement is such that the 
combined telescopes may be simul- 
taneously directed on the same target, 
the range-finder forming the base of 


Method of Using New Range-Finder 
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The Wright-Type Hydro-Aeroplane Being Launched into the Water from the Beach at Marblehead 


the triangle, having at its vertex the 
object, the range of which is de- 
termined by measuring the parallax. 
To make an observation, the observer 
grasps the handles and directs the in- 
strument toward the object whose dis- 
tance is to be ascertained. In the right 
eyepiece are placed two mirrors sep- 
arated by an extremely narrow hori- 
zontal line. Supposing the object to 
be a flagstaff, the picture presented to 
the observer will be that of a broken 
column the upper part of which has 
been moved to the left. 

The next procedure is to bring these 
broken lines into plumb, which is 
accomplished by a large screw having 
a milled head so situated that it may 
be operated by the thumb and fore- 
finger of the right hand while grasping 
the handle. When the screw is turned 
to the left, the two halves of the image 
are brought together. Then the cor- 
rect distance may be read through the 
left eyepiece, where a series of figures 
in yards appear on the surface of a 
wide disk, the scale having moved 
according to the direction in which the 
operating-screw head was turned. 


A WRIGHT-TYPE HYDRO- 


AEROPLANE 

The first Wright-type machine to 
be constructed as a hydro-aeroplane, 
rising and alighting on the water, has 
been tried out with success in the har- 
bor at Marblehead, Mass. The two 
hydroplanes attached to the aeroplane 
were especially designed by a_ well 
known racing-yacht builder. Each 
hydroplane or boat has two steps, the 
middle step being half way back from 
the bow. They are 14 ft. long and 2 ft. 
wide, narrowing towards the bottom, 
are 10 in. in depth, and have curved 
bottoms at the bow, which gives them 
greater strength and makes them safer 
in case of a steep dive into water. An 
ingenious device, consisting of two 
small tubes running from the step to 
the top of the floats, is expected to pre- 
vent a dragging vacuum being formed 
behind the steps, practically ventilating 
the space where a vacuum would form. 


CA process for making lace from hu- 
man hair has been perfected in Ger-- 
many. 
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Pictures Showing the Flight 
of a Fly after Its Release 
from the Magnetic Clamp 


Motion Pictures 
of Insects in 
Flight 


In making motion pictures of 
insects it is essential that the in- 
sect be given entire liberty of move- 
ment, so, in order to direct the 
flight in the field of the lens, the 
apparatus is placed near a window, 
the insects always flying toward 
the light. Another problem is the 
starting of the picture-taking mech- 
anism at the exact instant the in- 
sect enters the field of view, and 
this, according to the kinds of in- 
sects being photographed, is solved 
in the following manner: 

In the case of flies, the insect was 
held captive for a few seconds be- 
fore the making of the pictures by 
means of an electromagnetic clamp, 
attached to one leg. This clamp 
was connected with the circuit of 
the shutter, so that it liberated the 
insect at the exact moment the 
first curtain of the shutter fell. In 
making pictures of bees, wasps, and 
other insects which hesitate before 
taking flight, the insect was con- 
fined for a very short time before 
freeing in a glass tube having its 
open end cut obliquely and di- 
rected toward the light. This 
opening was covered by a hinged 
shutter of mica, kept closed by a 
delicate spring, which also closed 
the electric circuit operating the 
camera shutter. The imprisoned 
insect, moving toward the light, 
pressed against and opened the 
mica door thus breaking the cir- 
cuit. At this moment the operator 
closed a second break, and, when 
the insect had taken wing, the mica 
door fell shut, thus re-establishing 
the connection, opening the camera 
shutter and causing a series of 
pictures of the flight to be im- 
pressed on the moving film. 

In making motion pictures of 
beetles, which hesitate still longer 
before taking flight, the above ar- 
rangement gave way to a little 
horizontal plate of aluminum, bal- 


The First Wing Movements 


of a Dragon 
Commencing a Flight 


Fly 
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A Bee Pushing Open the Mica Door, the Action of 
Which, through Electrical Connection, Starts the 
Picture-Taking Machine Operating When It Falls 
Back into Place; and Another Insect Held Captive 
by the Electric Clamp 

The end of 


anced by a counterpoise. 
this plate projected slightly beyond the 
end of the glass tube, and when the 
insect, in crawling out of the tube, 
reached the end of the plate and flew 
away, the counterpoise descended and 
closed the circuit. : 

The admirable motion pictures ob- 
tained -in this way have demon- 
strated some very interesting facts. It 


is found, for instance, that the motion 
of the wings of all insects presents the 
same general character. Also that 
when flight is commenced, the ampli- 
tude of the first wing beats is much 
smaller than of the subsequent ones, 
but the period remains almost un- 
changed. The insect regulates the 
velocity of its flight, not by the ra- 
pidity of the motion of its wings, but 
by changing their inclination. Al- 
though in normal conditions the period 
of the wing beat remains constant, it 
may be increased or diminished by 
various influences, such as fatigue and 


cold. 


THE LARGEST ICE-CRUSHER IN 
THE WORLD 


- Separating the northern from the 
southern peninsula of the state of 
Michigan is a narrow stretch of water, 
some eight miles across, known as the 
Straits of Mackinac. Of course, at all 
seasons of the year this necessitates the 
use of a car-ferry to form the connect- 
ing link. In the summer months there 
is but little difficulty encountered, 
but when winter changes the straits 
into vast fields of ice several feet in 
thickness, a desperate struggle is 
waged. 

At times the ice is piled in the path 


The Apparatus for Making Motion Pictures of the Flight of Insects 


| 
| 
= | 
| 
| 
| 
5 
f 


POPULAR MECHANICS 9 


Largest Car-Ferry and Ice-Crusher in the World, Built for Service on the Great Lakes 


of the ferry to the height of from 8 to 
10 ft. In early days, a strongly con- 
structed ferry with the cars towed ona 
vast scow behind was used, and later 
this gave way to a powerful ice-crusher 
that carried the cars on the lower deck. 
But still the problem remained un- 
solved until a few weeks ago, when the 
“Chief Wawatam” made its appear- 
ance. 

This is by far the largest and most 
powerful ice-crushing car-ferry in the 
world. The new ferry is constructed 
of steel, and cost half a million dollars. 
It is 352 ft. over all, with 62 ft. beam, 
and a depth of 25 ft. All the ma- 
chinery is below the main deck. On 
this deck are found four car tracks 
capable of holding 25 standard cars of 
36 ft. in length. The ferry is equipped 
with three engines of 2,000 hp. each. 
Two of these triple-expansion engines 
are situated in the aft part of the ship 
and one forward. The ship is propelled 
by means of twin screws. 


@Robert Thelen, a Danish airman, is 
said to have been attracted to aviation 
by the opportunity it offered him for 
solitude, which he claimed he could 
not obtain on earth. 


A MOTORCYCLE AND 
A SAVAGE 


In describing a journey by motor- 
cycle on the veldt near Johannesburg, 
sritish South Africa, one of the mo- 
torcyclists speaks of the excitement 
caused when they stopped for a rest 
at a Kaffir kraal. The Kaffirs had evi- 
dently never seen a motorcycle before, 
judging from the interest they took 
in the machines and the way they ran 
when one of the engines was started 
with the muffler thrown out. After 
much persuasion, one of the Kaffir 
boys was placed on the seat of one 
machine and a photograph taken. 


A Kaffir Boy Bestrides a Motorcycle and has His 
Picture “Took” 
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Detail is Brought Out so Well That Soft Bony 
Tissue at Ends of Fingers is Shown 


X-Ray Photograph of Infant, Showing Broken Arm. 
One of First Photographs of Entire Human Being 


X-Ray Photograph ‘of Broken Collar Bone— 
Safety Pins were in Bandage 


Remarkable Photograph of Foot, Taken with Shoe On, Showing Nails and Eyelets of Shoe 
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An X-Ray Handshake 


The Perfected 


Wonders of the X-Ray 


By G. E. CHAMBERLAIN 


pes of the world’s greatest mes- 
sages came in 1895. Couched in 
a most modest manner, Prof. William 
Conrad Roentgen’s announcement of 


the discovery of the X-ray created 
intense popular interest. Roentgen 


himself was doubtless as thoroughly 
surprised at the popular acclaim as 
the remainder of the world was at his 
epochal discovery. 

An obscure professor, with no greater 
hope than to live peacefully among his 
coils and test tubes, and to leave be- 
hind him a name honored by a few 
hundred of the erudite; in a single 
night Fate thrust him into the spot- 
light of the whole world’s civilization. 

Not 6énly did the entire scientific 
world stop in its labors to critically in- 
vestigate, and then, as it seemed, al- 
most reluctantly do honor to this mas- 
ter workman, but the literary world, 
the commercial world, the laboring 
world, were each and all carried away 
with enthusiasm. Writers loosed their 


imaginations with the most weird and 

fanciful results, and it was a boon for 

the comic artists and jokesmiths. 
Every working man held strong 


views on the matter. Few things be- 
fore or since have so grasped and held 
the popular fancy. Cathodes, anodes, 
Crookes tubes, and a score of other sci- 
entific terms were in common use. 
One result of this was‘that practically 
every person who could read any lan- 
guage had a fairly accurate idea of 
how the X-ray was produced and 
what it had accomplished. 

Of course, within a few months this 
world wave of curiosity disappeared. 
Occasionally the public has been in- 
terested when some new use for the 
X-ray has been proposed, as for in- 
stance the cure of cancer. 

Although we are indebted to Europe 
for the discovery of the X-ray itself, 
our own scientists and instrument 
makers have created such improve- 
ments and additions to the first crude 
device that it is today really an Ameri- 
can product. The powerful instrument 
described in the following pages (the 
first photograph of which was taken 
especially for this article), has just been 
completed. It is claimed to be the 
most perfect of its kind and is the fruit 
of the inventive brain of two young 


it 
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electrical engineers of Chicago. At 
first the production of a radiograph, 
or X-ray photograph, was a dan- 
gerous, painful, and laborious under- 
taking. The ray was generated by a 
static machine—a large wheel or circle 
of cut glass was revolved at a high 
rate of speed against silk rubbing pads, 
etc. When conditions were favorable 
a good spark could be made, and an 
X-ray photograph required from 10 
minutes to perhaps an hour of ex- 
posure. At times the best static ma- 
chines would absolutely refuse to do 
anything for days at a time. Today 
the perfected X-ray machine is as reli- 
able and certain in its operations as a 
steam engine, and radiographs are 
taken by what may be accurately 
termed instantaneous exposures. No 
longer is the operator subject to the 
poisonous and almost incurable X-ray 
burns. The whole subject has been 
placed upon an efficient commercial 
basis—far superior to the photographic 
art as it existed, say, 25 years ago. 

The different steps to these results 
may be readily traced and understood. 
It is essential for the production of the 
rays that a continuous current of high- 
voltage electricity be provided. If the 
static machine had not been so ex- 
tremely erratic and uncertain, it would 
probably have been more highly de- 
veloped. Because it was so unsatis- 
factory, however, development has 
proceeded along other lines. As high- 
voltage direct current can only be di- 
rectly generated on a static machine 
and as it was desired to use commer- 
cial electricity, that ordinarily used for 
lighting, the process became slightly 
more complicated. Electricity is sold 
commercially in two forms, direct or 
continuous, and alternating. Direct 
current is that given off by a battery 
or by generators designed for that pur- 
pose, and it is usually found at 110 
volts or 220 volts. For the production 
of X-rays, roughly 100,000 volts is re- 
quired. 

Direct current, as such, cannot be 
raised to this voltage. It must first be 
converted from a continuous and uni- 


form flow into an interrupted or pul- 
sating flow. As an_ illustration—a 
stream of water flowing quietly from 
a faucet is in a way similar to the 
movement of direct current. If you 
can imagine the same faucet being 
opened and closed at the rate of 40,000 
times per minute then you get an idea 
of the movement of the pulsating cur- 
rent. Once the pulsating ¢urrent is 
obtained, it is a very simple matter to 
raise the voltage any desired amount. 
After obtaining the desired voltage, 
the pulsating current must again be 
transformed into continuous current 
before being conducted to the Crookes 
tube. 

The above results are obtained as 
follows: Direct current is used to 
drive a motor. This motor actuates 
an alternating single-phase generator. 
The current from the generator is 
“stepped up” to 120,000 volts. A large 
independent commutator is coupled to 
the shaft of the generator and this com- 
mutator transforms the high-tension 
alternating current into direct current 
—being directly connected to the gene- 
rator, it is synchronous with it, and to 
one somewhat familiar with electricity 
it is a simple matter to understand how 
the electric pulsations can be picked up 
separately and, as it were, joined tc- 
gether into a continuous stream. 

When the commercial current is al- 
ternating, the procedure is slightly 
different. The current is immediately 
transformed to 120,000 volts or there- 
abouts and is then commutated as be- 
fore. But in this case the commutator 
is driven by a synchronous motor. A 
motor of this type must necessarily be 
in step with the central-station gen- 
erator, and, being directly coupled to 
the commutator, the entire system be- 
comes synchronous, that is, it all keeps 
step and the delicate and minute opera- 
tion of picking out (3,600 positive pul- 
sations per minute and reversing and 
joining to them an equal number of 
negative pulsations) becomes a simple 
and automatic process. 

These two methods (which are in 
principle only one method) are the 
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X-Ray Exposure Table, Checkered for Purpose of Locating Photographic Plate Accurately. 


Drawing on 


Right Shows How Stereoscopic Plates are Produced, Dotted Lines Indicating Positions of X-Ray Tube 


and Directions of Rays in the Different Positions 


last word in X-ray development. By 
their use very considerable quantities 
of energy are employed in spark pro- 
duction, thus making rays more in- 
tense in action and accordingly quicker 
in results. The current produced in 
this manner is said to be entirely free 
from inverse currents. 
The vacuum 
tube designed 
to focus all the 


is 


When this high-tension direct cur- 
rent is passed through the vacuum 
tube, X-rays are formed. Several refine- 
ments have been made in the vacuum 
tube. The tubes are exhausted to a high 
vacuum, varying from three millionths 
to one millionth of an atmosphere. 
The higher the vacuum the more volt- 
age is required to 
develop the ray 
and the more 


| 
rays at one dis- ee penetrating is the 
tributing point so | ray itself. In use, 
as to give a clear, SSS the tenuity in- 
distinct shadow on creases and_ the 
the sensitive vacuum becomes 
plate. \When in- so great that the 
verse currents are tube does not re- 
present, they gen- | spond to the cur- 
erate a second se- | rent. To over- 
ries of X-rays 5225-252 come this diffi- 
which are distrib- —=TF|| culty, a small 
uted from the op- ‘ aes glass chamber is 
posite terminal in fused to the tube 
the tube and tend 4/2 and opens into it. 


to render the 
shadow thrown on 
the sensitive plate 
indistinct and un- 
certain. 


Image. 


Center. 


The Stereoscopic Apparatus by Which the Two 
Reflections of the Negatives are Blended into One 
Plate Holders on Either Side are Provided 
with Electric Lamps Behind Plates to Illuminate 
and Project Radiographs onto Two Mirrors in 
Intensity of Lights can be Adjusted to 
Correct Any Difference in the Plates. With This 
Instrument a Perfect Relief Effect is Obtained 


This chamber is 
provided with a 
platinum terminal 
and is packed with 
a substance which 
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The Portable X-Ray Outfit, 
One of the Most Complex 
Small Instruments Ever 
Made. Experiments are 
Being Made with a View 
to Adopting It in the Army 
Medical Corps 


The X-Ray Table, Showing 
the Lead-Glass Bowl 
Surrounding the Tube, and 
the Various Adjusting 
Devices for Holding the 
Tube Rigidly in any Posi- 
tion and at any Angle 


f 


rat 


when heated will ex- 
ude a slight amount 
of gas. Then when 
a tube fails to react to the customary 
voltage, the terminal of this small 
chamber is connected to the high-ten- 
sion current for a few seconds. The 
heat thus generated combined with 
the electrolytic action causes a small 
amount of gas to be set free from the 
substance in the tube and slightly di- 
minishes the vacuum. This process 
may be repeated time after time until 
the gas-producing material is ex- 
hausted. 

Other improvements have been made 
in the tubes. The walls are heavier. 
The terminals are of very heavy copper 
and platinum, allowing the use of 
stronger currents without objection- 
able heating. 

The increase in the actual energy 
consumed is remarkable. The total 
energy produced by the most efficient 
of the static machines was about 0.1 
kilowatt per hour, or at the rate of 1/7 


The Wonderful Interrupterless Apparatus 
and Lead-Glass Screen for Protecting 
Operator, with Switchboard Attachment 


of a horsepower per 
hour. The modern 
machine consumes as 
high as 40 amperes at 220 volts, or 
more simply, at the rate of 12 horse- 
power when radiographing a heavy 
subject. 

The use of such intense and active 
rays would, under the conditions for- 
merly prevailing, be extremely danger- 
ous to the operator. In the modern 
apparatus, elaborate precautions are 
taken. Transparent X-ray-resisting 
screens are made of a special form of 
lead glass, in which 65 per cent of 
metallic lead is fused. The vacuum 
tube is set in a bowl-shaped receptacle 
of this glass, so shaped as to cut off 
all X-rays except those directly used 
for the radiograph. The switchboard 
is mounted on an iron-pipe frame at 
one side of the apparatus and is made 
of sheet lead instead of marble. The 
operator is screened from the rays by 
a heavy léad plate extending from the 
floor to above the operator’s head. He 
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can see every part of the apparatus by 
looking through a lead-glass window 
set in the lead plate. 

Elaborate, mechanically operated 
tables are used to support the patient 
being radiographed. A special mechan- 
ical contrivance permits the accurate 
production of stereoscopic: plates. The 
first plate is exposed as usual. An au- 
tomatic device actuated by springs 
instantaneously screens the exposed 
plate, exposes a fresh plate in exactly 
the same location as the first one, and 
shifts the X-ray tube 2% in. to one 
side, giving a different angle to its 
rays. So perfectly does this mechan- 
ism operate that the total time required 
for the two exposures and the change 
of plates is not more than 2 seconds. 
For the study of stereoscopic plates, 
another remarkable device, called the 
Wheatstone stereoscope, is used. 

The plate holders accommodate ac- 
curately any size plate from 4 by 5 in. 
to 14 by 17 in. These plate holders are 
provided with electric lamps behind the 
plates, so arranged as to illuminate the 
radiograph brilliantly, The intensity 
of these lights can be adjusted so as to 
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correct the differences of plates of dif- 
ferent detail and strength of develop- 
ment. In the center of the apparatus 
are two mirrors joined at the edge to- 
ward the observer and at right angles 
with each other. Thus, when standing 
directly in front of this double mirror, 
both plates are seen at once. The mir- 
ror holders are moved backward and 
forward until the two reflections grow 
together and a perfect relief effect is 
obtained, everything standing out in 
space. The action is the same as in 
the common stereoscope with which 
all are familiar, only in this instance it 
is turned to a very practical account. 
A single radiograph might show a bul- 
let lodged in the body, but it would not 
show how deeply. The second radio- 
graph taken at a different angle by it- 
self would give no more information 
than the first one. But bring the two 
plates together in the stereoscope, and 
the bullet is shown in its exact position. 
Or we may say that while the simple 
radiograph gives length and breadth, 
the stereoscope gives thickness, and is 
now as indispensable to the surgeon 
as the X-ray itself. 


THE GRAY SHIPS 


W. J. Lampton, in the New York Times on the occasion of the recent fleet review in the Hudson River 


A long, gray line of steel-clads 
Stretching along the stream 

That’ moves past the peaceful city 
Like a spirit in a dream; 

A long, gray line of steel-clads 

| Swinging to ebb and flow, 

With the doves of peace at the mastheads 
And the dogs of war below. 


A long, gray line of steel-clads 
Softly at anchor ride, 
With the homes of peace and plenty 
In touch on either side: 
A long, gray line of steel-clads 
Whose sailors come and go, 
With the doves of peace at the mastheads 
And the dogs of war below. 


A long, gray line of steel-clads 
At rest in the morning sun 
Like the giants of battle idling 
When their labor has been done; 
A long, gray line of steel-clads 
At rest in the twilight glow, 
With the doves of peace at their mastheads 
And the dogs of war below. 


A long, gray line of steel-clads 
Fringing the river shore, 
Asleep by the side of the city, 
At peace forever more; 
A long, gray line of steel-clads, 
Where rude winds never blow, 
With the doves of peace at their mastheads 
And the dogs of war below. 
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ELECTRIC LAMP AND FLATIRON IN ONE 


A Glass Electric Fixture That Serves as a Lamp, 


a Flatiron and a Stove 


An electric fixture which is a lamp 
and a flatiron or stove at the same 
time has been patented by an inventor 
living in Houston, Texas. The flatiron 
is made of glass, and the unit it con- 
tains provides illumination as well as 
the heat required for ironing. Placed 
upside down on a rack, the flat bottom 
of the glass flatiron serves as an elec- 
tric stove and as an illuminating unit. 
Thus the same fixture answers for light 
and heat, and the glass provides per- 
fect insulation. 


CA new process of preserving cheese 
from mold has been evolved in the ap- 
plication of a coating of paraffin to the 
finished cheese. This does not find 
favor with European buyers of Amer- 
ican cheeses who regard the mold as 
one of the distinguishing marks of ex- 
cellence. 


BROOKS’ COMET—AN ASTRONOMICAL VISITOR 


While sweeping the eastern heavens 
on the night of July 20, 1911, the vet- 
eran American comet-hunter, Prof. 
William R. Brooks, of Geneva, New 
York, found a new comet, bright 
enough to be visible in a 3-in. telescope. 
The summer has been prolific in com- 
etary discoveries, six of these objects 
having been found since the beginning 
of July; and on several occasions it has 
been possible to see with the naked 
eye two comets in the same part of the 
sky. Of these comets the one discov- 
ered by Professor Brooks and named 
after him, has been the brightest and 
of most popular interest: on favorable 
dates it has almost equaled Halley’s 
comet as seen in the morning sky early 
in May, 1910. The head has reached 
a brightness nearly equal to that of a 
second-magnitude star, and at times 
not less than 20 degrees of tail could be 
traced by the unaided eye. 

The orbit has been for convenience 
computed as a parabola, but it is in 
reality probably a very long ellipse, 


which the comet requires hundreds or 
thousands of years to traverse. It has 
recently been demonstrated by Str6m- 
gren, of Copenhagen, that all cometary 
orbits are ellipses, whence it follows 
that they have been members of the 
solar system from an indefinite past, 
perhaps from the beginning of the his- 
tory of our sun and its attendants. 

Toward the end of August the comet 
became visible to the eye, at first as a 
faint, fuzzy spot nearly overhead in the 
early evening. Its northerly motion 
brought it within 33 deg. of the pole, 
so that it could be observed through- 
out the night during the first part of 
September, but to best advantage in 
the evening and morning. 

At perihelion, or point of nearest ap- 
proach to the sun, on Oct. 27, the comet 
was distant from it 45 million miles; 
on Sept. 17 it was almost as near as 
that to the earth—which is pretty close, 
astronomically speaking. 

The spectrum resembled that of Hal- 
ley’s comet, showing the presence prin- 
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BROOKS’ COMET MAKING A NEIGHBORLY CALL 


Half a Million Miles in Diameter, This Stupendous Astronomical Visitor Came within About 45,000,000 Miles of 
the Earth, Which is Very Close, Astronomically Speaking. Photograph was Taken by Professor Barnard at 
the Yerkes Observatory. The Streaks are Stars, Drawn Out by Motion of Telescope in Following Comet 
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cipally of carbon vapor and cyanogen. 
The photograph reproduced here was 
obtained by Professor Barnard at the 
Yerkes Observatory with a 10-in. pho- 
tographic telescope on the evening of 
Sept. 22, with an exposure of 344, hours. 
The diameter of the head was then half 
a million miles, and the tail could be 
traced on the original negative to a 


distance corresponding to 15 million 
miles. The images of the stars, nor- 
mally round dots, are drawn out into 
streaks by the observer's steady motion 
of the telescope in guiding it upon the 
moving comet. During November the 
comet has moved rapidly southward 
and can no longer be observed from the 
northern hemisphere. 


“TROUBLE CAR” FOR 
MOTOR TRUCKS 


A large number of motor delivery 
trucks are now being used in the busi- 
ness of a great department store, in 
Chicago, and, as such trucks some- 
times suffer mechanical mishaps, a 
special “trouble car” and crew is kept 
in readiness to answer calls for assist- 
ance. This “trouble car” is a light 
30-hp. machine, accepted after a rather 
interesting test. The selection of the 
car depended upon its ability to drag 
a 5-ton truck up a 10-per-cent grade 
on a rather badly rutted road, Only 
one car agency entered the competi- 
tion, and this agency had to try three 
times. The first two attempts were 
failures because the motor could not 
get action in the ruts, but in the last 


ning boards and three rode in the 
tonneau. This weight gave the ma- 
chine the necessary grip on the ground, 
and the big truck was slowly dragged 
up the grade. 


STEALS MESSAGE WITH A 
MEGAPHONE 


The use of a megaphone and a set 
of vibrating instruments to steal tele- 
graph messages from another set of 
instruments was brought to light in 
the investigation of a most unique case 
of wire tapping. The stealing of the 
messages occurred in a broker's office. 
It was observed by a brokerage firm in 
San Francisco that another firm in the 
same city was using quotations which 
the first firm received on a private wire. 
The investigation led the detectives to 


attempt, two men rode on the run- Salt Lake City, where they found that 
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“Trouble Car” 


Hauling a Five-Ton Truck Up Grade on a Rutted Road 
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in the office of a correspondent of the 
first broker a megaphone had been set 
up through which the clicks of the tele- 
graph instrument were transmitted to 
another office by a vibrator and thence 
by telegraph to the office of the firm in 
San Francisco. The brokers were ar- 
rested and released on bail, but the offi- 
cers of the government found them- 
selves in a quandary as to the method 
of prosecution, as there was no actual 
wire tapping. Under the Utah law, a 
person who takes from the wire a mes- 
sage not intended for him and converts 
it to his own uses is subject to im- 
prisonment from one to five years, or 
a fine of not more than $1,000. 


SMALLEST BATTERY RUNS 
VEST-POCKET LAMP 


What the inventor claims is the 
smallest practical storage battery in 
the world has just been placed on the 
market in France in connection with a 
vest-pocket electric light. The battery 
which actuates the light weighs 1%, 
oz., is but 24 in. thick, 2 in. high and 
21% in. wide, and has current sufficient 
to provide light for six hours continu- 
ously and for a much longer time, if 
used intermittently. The battery and 


light are placed in a receptacle that is 
ordinary 


not much larger than an 


Self-Contained, Vest-Pocket Lamp has Smallest 
Practical Storage Battery 
watch and can be carried in the vest 
pocket. The battery can be used to 
actuate small mechanical toys as well 
as to light the pocket flashlamp. 
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A BABY RAFFLE IN PARIS 

A raffle in which the prizes were 
babies took place recently in Paris. 
The management of a foundling hos- 


RIEpe BEBES 


A Raffie of Live Babies at a Foundling Hospital 
in Paris 


pital held the raffle, with the consent 
of the authorities, as a means of finding 
homes for a large number of its 
charges, and to raise money. The 
proceeds of the raffle were divided 
among several charitable institutions. 
An investigation of the winners was 
made, of course, to determine their 
desirability as foster parents. 


CIn London, recently, considerable at- 
tention was attracted to the funeral of 
a taxicab chauffeur by the fact that 
the cab he had been driving was placed 
in the funeral procession just behind 
the hearse, and directed by a fellow 
chauffeur, followed the remains to the 
cemetery, just as the riderless horse 
follows the remains of his master in a 
military funeral. 
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THE PANAMA-PACIFIC- 
EXPOSITION SPADE 


The spade used by President Taft 
in turning the first spadeful of earth 
for the Panama-Pacific Exposition to 
be held in San Francisco in 1915 is a 
beautiful piece of work. In shape and 
size this spade is a perfect 
duplicate of the implement in 
common use, but the blade 
is made of pure California 
silver, and the hand grip is 
also composed of solid silver. 
The inside of the blade is in- 
laid with pure California | 
gold, and bears an inscription 
telling the purpose for which 
the spade was made. Below 
the inscription is a view of 
the Golden Gate entrance to 
San Francisco with a rising 
sun as a background. The 
only part of the spade not 
made of precious metal is the 
handle, and that is of red- 
wood, 


THE DRIFT OF BOTTLE 
MESSAGES 


The world’s record holder 
for bottle messages, accord- 
ing to the Nautical Gazette, 
is Captain A. Simpson, a 
Scotchman until recently in 
command of a steamer trad- 
ing between London and ~ 
Australia, During the past 
25 years, he threw more than 
10,000 bottle messengers into 
the ocean, and of these more 
than 1,000 were picked up. 
Some of his bottles set adrift 
near Cape Horn were found 
on the southern coast of Australia, 
after drifts of from 10,000 to 15,000 
miles at an average daily rate of 10 
miles. 

An American who has been an ex- 
tensive experimenter with bottle mes- 
sengers is C. F. Keehnast, first officer 
of the steamer “Cherokee,” of New 
York. Out of about 5,000 bottles dis- 


Silver Spade Used to 
Turn First Sod 


patched by him, in co-operation with 
the Washington Hydrographic Office, 
about 350 have been returned. The 
longest drift of any of these was about 
6,000 miles in 1,698 days. The drift 
of such bottles afford intimations as 
to sea-surface currents, thus being val- 
uable scientifically as well as a source 
of personal interest to the dis- 
patcher of the messages. 


AN IMPROVED METHOD 
OF MAKING STEEL 


Attention is being drawn to 
a new German steel-making 
process in which the steel, 
although made without cruci- 
bles, is said to be equal in 
every point to crucible steel. 
One of the most important 
qualities of this process is that 
the steel shrinks only half as 
much as ordinary cast steel, 
the product thus equaling 
crucible steel in the open- 
hearth furnace, 

The claims made for the 
process are that the construc- 
tion and working of the fur- 
nace is simplified; that the 
heat can be controlled more 
quickly and more exactly in 
the open hearth than with or- 
dinary firing; that intermit- 
working is facilitated, 
the furnace being quickly 
brought to full heat after 
standing idle; that the charge 
is kept in a perfectly liquid 
state, so that it is not neces- 
sary to use the last of the 
contents of the furnace for in- 
gots; and that the charge can 
be melted and treated more 
quickly than by the ordinary method, 
thus adding to the output of a furnace 
of given size and also reducing the cost 
of labor. 

Plants have already been established 
in Germany, Sweden, and Scotland, the 
latter having a capacity of 6,000 tons of 
steel per year and costing $150,000. 
An English plant is also planned. 


Ready for a Dive from Its Cradle 


Diving into the Sea with a Load of Human Freight 


CYLINDRICAL MOTOR LIFEBOAT DIVES FROM SHIP 


After 20 years of work and many 
disappointments, an inventor at pres- 
ent in Toronto, Canada, believes he 
has perfected a non-sinkable, non- 
capsizable, motor-driven lifeboat 
whose launching from a ship is in the 
nature of a dive. The boat looks like 
an exceptionally corpulent cigar, and 
comprises a cylinder within a cylinder. 
The outside cylinder, which revolves 
freely with the action of the waves, is 


of the outer parts, it is claimed that 
the passengers are guarded against it 
by the force of gravity acting upon 
their cradle. It is likewise claimed that 
40 persons may be carried. 

The problems of providing fresh air, 
expelling the exhausted air, and driv- 
ing the strange craft by motor power, 
are met in the following manner: 
The bearings leading into the inner 
cradle have a hollow center, through 


24 ft. long and 7 ft. in diameter. The which is run an air tube with the outer 
inner cylinder, or end curved up- 
cradle, in which ward about 2 ft., 
the passengers so that it is well 
and the propelling above the water. 
mechanism are At the inner end 
carried, is 6 ft, in of the tube is a 


diameter and 18 
ft. long, s u s- 
pended at its two 
ends by the bulk- 
heads situated at 
the cone ends of 
the outer cylinder 
or shell. No mat- 
ter how violent 
the rolling action 


Passengers within the Non-Capsizable, Non-Sinkable 
Motor-Driven Lifeboat 


small pump which, 
worked the 
passengers, draws 
in the fresh air. 
The exhausted air 
is expelled by an 


ingenious ar - 
rangement of 
valves which au- 
tomatically close 
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when the cylinder to which they are 
attached revolves them beneath the 
water level. A number of these valves 
are always above the waterline and 
open to the air. In the engine installa- 
tion, the exhaust is carried through 
the bearings to the open air. The ope- 
ration of the propeller through the 
turning outer shell is simple. The pro- 
peller connection with the engine sit- 
uated within the cradle depends en- 
tirely upon gear wheels. Therefore, it 
revolves entirely independent of the 


relative position of the inner and outer 
cylinders. 

One of the most important features 
claimed for the boat as it now stands 
is the fact that, instead of having to be 
lowered over the ship’s side by tackle, 
where it would be in danger of being 
crushed by the heavy seas, it rests in 
a cradle from which it slides and dives 
into the sea when released. In the 
tests given at Toronto, the boat, carry- 
ing passengers, was launched into the 
water as shown in the illustrations. 


NEW DESIGN FOR LETTER 
BOXES 


A new style of street letter box has 
been adopted by the Postoffice Depart- 
ment, and will be in- 
stalled throughout 
the larger cities of 
the country within 
the next year. It is 
to be mounted on a 
fluted wooden or iron 
pedestal, and by 
postal authorities is 
considered a_ great 
improvement over 
the boxes fastened to 
lamp posts. 

The present style 
of letter box opens 
on the side, and the 
carriers cannot see 
the interior without 
difficulty, so that to 
prevent overlooking 
letters they have to 
feel around with 
their hands. In the 
new box the face or 
front falls to the 
level of the bottom 
of the receptacle, ex- 
posing every part of 
the interior to the view. 


CA lamp purchased in Chicago for 
$12 by a citizen of Paraguay, cost the 
purchaser a total of $69.15 before he 
received it by freight from its manu- 
facturer. 


TURN OF LEVER KILLS MAN 
QUARTER MILE AWAY 


“Death by long distance” is perhaps 
the most peculiar of accidents. Pat- 
rick Gaul, of Lackawanna, N. Y., was 
killed recently through someone acci- 
dentally touching a lever a quarter of 
a mile away from where his death 
occurred, 

He was working in a manhole at the 
Lackawanna steel plant, when the 
cover suddenly clanged down on his 
head. The manhole cover, which is 
operated by steam from the boiler 
house of the plant, weighs 500 Ib., and 
is opened and closed by slight turns 
of a lever. Someone had turned the 
lever, not knowing the man was work- 
ing inside the hole. 


MONSTER MOTOR TRUCK 
TO CARRY SCENERY 


The management of a circuit oi 
theaters in New York City has 
acquired a unique type of motor truck, 
which is one of the largest in the 
world. It is claimed to have the 
greatest wheel base ever used on a 
motor truck, 34 ft. over all, outside 
length, is 12 ft. in height, and has in- 
side measurements sufficient to accom- 
modate stage-width scenery. On either 
side of the body, 10 ft. in height, are 
reproductions in color of two of the 
theaters in the circuit. 

The motor truck was built for the 
transportation of scenery and _ stage 
furniture between the theaters. The 


Monster Motor Truck Designed for Transportation of Stage Scenery between New York Theaters 


movement of scenery from one theater 
to another has usually to be accom- 
plished between Sunday and Monday, 
and the ordinary means of transporta- 
tion proved inadequate. The equip- 
ment of the car includes a number of 
unusual appliances for the handling of 
large pieces of scenery. 


RAILROAD STATION BUILT OF 
MINE WASTE 


A striking example of what may be 
done with the waste of zinc and lead 
mines has been demonstrated in the 
construction of the new union station 
at Joplin, Mo., the concrete of which 
is largely made up of flint and lime- 
stone tailings taken from the waste 
piles of the mines in the district. Of 


the 22 parts in the concrete mixture 
used in constructing the station, 15 
parts came from the mines, 10 parts 
being average tailings, and 5 parts the 
fine tailings from the sand jigs, called 
Chitwood sand. Of the remaining 
seven parts, three were of river sand 
and four of cement. 

The center portion of the station, 
built in the old Roman type of architec- 
ture, is two stories high. The train 
sheds and platforms cover 25,000 sq. ft. 


C The officials of the Bureau of Census 
estimate that there is an investment 
of more than $256,000,000 represented 
in the manufacture of agricultural im- 
plements in the United States, giving 
employment to 59,764 people. 


Waste from the Zinc and Lead Mines of Joplin, Mo., Went into the Construction of This 
Reinforced-Concrete Union Station 
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CURIOUS FOREIGN BREADS 


Two curious breads, one Turkish, 
and the other Japanese, the first de- 
licious, 


and the second not recom- 


Turkish “Oven-Flopped” Japanese Bread Strung 
Bread L 


ike Buttons 


mended, are shown in the accompany- 
ing illustrations. The Turkish bread, 
which is “oven-flopped” and is shaped 
like certain kinds of American biscuits, 
is claimed to have an exquisite, appe- 
tizing, grain-like flavor, found very sel- 
dom in American breads. In making 


it the baker takes a piece of dough, 
deftly whirls it around atop his finger 
for a moment to give it a pancake form, 
then throws it “flop” into the oven 
against one of the heated walls. It ad- 
heres there for a moment, bakes, ex- 
pands, drops automatically onto its 
other side on the oven floor, and, just as 
it is browning nicely, is dragged out 
at the moment another is “flopped” in. 
The time consumed in the baking is 
about two minutes. 

The Japanese bread, strung on a 
string like buttons or Chinese money, 
is much used with tea drinking and in 
soups. 


The municipal authorities of Ham- 
burg, Germany, have authorized the 
construction of a 3-mile line of track 
on the Scherl monorail plan, to test the 
adaptability of the monorail with a 
view to installing it on the municipal 
traction system. 


STEAMBOAT CENTENNIAL ON THE MISSISSIPPI 


The celebration of the centenary of 
steam navigation on the western rivers 
brought to Pittsburg a distinguished 
company of men and women from all 
sections of the United States, including 
President Taft and representatives of 
the families of Nicholas J. Roosevelt, a 
great-uncle of the former President, 
Robert Fulton and Chancellor Living- 
ston of New York. The first named 
was the builder of the first steamboat 
used west of the Alleghenies and the 
two latter supplied the money and 
plans for the boat. The most spectacu- 
lar feature of the celebration was a 
river parade of more than 100 boats of 
all types and sizes, headed by a replica 
of the “New Orleans,” the boat built 
by Roosevelt. This unique craft was 
thus started on a triumphant voyage to 
New Orleans, being received and hon- 
ored by a score or more of cities and 
towns along the route. 

One of the events of the Pittsburg 
celebration was the christening of the 
new “New Orleans” by Mrs. Alice 
Roosevelt Longworth. 


In comparison with the leviathan 
steamers of the Mississippi of today, 
and the smaller ones of the Ohio and 
its tributaries, it was a modest affair. 
The “New Orleans” left on its long 
voyage down the Ohio and Mississippi 
on the morning of Thursday, Novem- 
ber 2nd. 

The original “New Orleans” was 
built at Pittsburg on the banks of the 
Monongahela, in 1811. A comparison 
of the little boat with the magnificent 
passenger steamers of the rivers today 
reveals the immense advance of marine 
construction during the last one hun- 
dred years. The “New Orleans” was 
138 ft. in length and 26 ft. beam, with 
a keel of 116 ft. She was of only 400 
tons burden and carried an enormous 
smokestack and two masts, with sails, 
for the builders, Fulton and Roosevelt, 
believed canvas woulc be necessary in 
coming up stream. Steam power was 
then in its infancy. 

There were two cabins, box-like af- 
fairs: one of four berths aft for ladies, 
and one forward for men. The engine 
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CENTENARY OF STEAM ON THE WESTERN RIVERS 


Some of the Modern 
Steamboats Lined Up 
at Pittsburg 


Passengers on the “New Orleans” 
in Costumes of 100 Years Ago 


Mrs. Alice Roosevelt Longworth 
Christening the “ New Orleans” 


Photo by the Johnston Studios, Pittsburg, Pa. 


Replica of the “ New Orleans,” the First Steamboat to Navigate the Western Rivers, 
Built at Pittsburg by a Great-Uncle of ex-President Roosevelt 
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was a primitive piece of mechanism 
with a 34-in. cylinder. The vertical 
wheel was the invention of Roosevelt 
and was the same type that made Ful- 
ton’s “Clermont” perform its celebrated 
ascent of the Hudson in 1807. The 
“New Orleans” cost $38,000. Her 
maiden voyage in 1811 terminated at 
Natchez. The following year she went 
the whole distance from Pittsburg to 
the Crescent City, but two years later 
struck a snag near Baton Rouge, and 
sank, 

The largest passenger steamer on the 
Ohio today is in the service of a Pitts- 
burg and Cincinnati line. Her con- 
struction is the last word in river 
boats. In length she measures 236 ft., 
beam 44 ft., and is 7 ft. deep. She is 


rated at 1,200 tons burden, and her en- 
gines are 1,600 hp. 

The interior build and finish of this 
boat is magnificent. In the grand 
salon mahogany is used, with ceiling 
of pressed steel, and plate mirrors are 
abundant. This salon is 200 ft. long 
and 15 ft. wide. All the staterooms, 
which are equipped with the most 
modern toilet and sanitary appliances, 
are on the outside. The lighting is 
by electricity throughout. 

This steamer makes a trip every 
year, carrying visitors to the Mardi- 
Gras at New Orleans. The distance 
from Pittsburg to that port—2,000 
miles—is covered in a week going 
downstream, which is remarkable time 
for a steamboat. 


HEAVILY ARMORED JEWEL 
SAFE 


An ingenious jewel safe, designed to 
be securely fastened within a drawer 
or to the top of 
a dresser or 
desk, has made 
its appearance 
on the market. 
It is very heavily 
armored, with a 
combination lock 
set in a circular door which lifts com- 
pletely out when the lock is operated, 
leaving a convenient hand hole. 


COPYRIGHT INFRINGED BY 
MOVING PICTURES 


Copyright of stories and books ap- 
plies with the same force to the dram- 
atization of the idea or plot for the 
moving picture as for the theater. De- 
cision to this effect was reached by the 
Supreme Court of the United States 
after hearing arguments presented by 
representatives of the moving-picture 
interests and the owners of the rights 
to the original book. The story in dis- 
pute was “Ben Hur.” <A _ moving- 
picture company sought to produce a 
film drama of the story and employed 
a man to read the book and devise a 


scenario. The pictures were made and 
shown and then suit was filed against 
the concern. The allegation in the 
suit was that the copyright was being 
infringed by the moving-picture con- 
cern and that no application for per- 
mission to use the story had been made 
by the moving-picture people. Testi- 
mony was produced to show that a 
theatrical firm had purchased the right 
to make a play of the story and had 
produced the play throughout the 
country. The case was decided against 
the moving-picture company in the 
trial court and an appeal was taken to 
the Supreme Court of the United 
States. This court affirmed the decis- 
ion of the lower court. The court held 
that the infringement was not of the 
copyrighted book or the drama, but of 
the author’s exclusive right to drama- 
tize his own writings and publicly to 
perform that dramatization. The de- 
cision of the court is regarded as of 
the utmost importance to moving-pic- 
ture concerns. 


@“American” automobiles for the Eng- 
lish trade will be made in England 
hereafter by at least one United States 
manufacturer, a plant for the purpose 
having recently been set up in Man- 
chester. 


VOICES OF THE DEAD ARE HEARD AT UNIQUE CLUB 


Voices of the dead were heard re- 
cently in song and story at a meeting 
of the “Borrowed Time” Club, a novel 
organization of elderly men in Oak 
Park, one of the suburbs of Chicago. 
The voices came to them as they had 
heard them in life, the medium being 
a phonograph. 

The first records put on the machine 
were those left by “Father” E. F. Rob- 
bins, the organizer of the club, who 
died two years ago. The old men, 
some of them almost deaf, leaning 
forward with their hands behind their 
ears so as not to miss a word, heard a 
familiar little hacking cough, and 
Father Robbins’ voice began singing 


a familiar hymn. Then he told a little 
about his life. The other records heard 
were those of E. W. Hoard, another 
charter member, who died three years 
ago at the age of 93 years. He sang 
the hymn, “There Is a Land of Pure 
Delight.” 

The “Borrowed Time” Club was 
organized in 1902 in the harness shop 
of “Father” E. F. Robbins, and is com- 
posed of men who have passed 70 
years of age and are living on “bor- 
rowed time.” Of the 25 charter mem- 
bers, 15 have died. It is the intention 
of Philander Barclay, the historian of 
Oak Park, to take records of the mem- 
bers of the club now living. 


LOWELL THEORY OF FROST ON MARS 


In further support of his theory re- 
garding the probable existence of veg- 
etable life on Mars Prof. Percival 
Lowell, of the Flagstaff Observatory, 
has announced that during the first 
two weeks of November observations 
made by him assure him of the occur- 
rence of frost on the planet. It will 
be remembered that Professor Lowell 


is the firmest advocate of the theory 
that Mars is inhabited, and he built a 
splendidly equipped observatory at 
Flagstaff, Arizona, for the purpose of 
investigating this planet. His obser- 
vations have resulted in the formula- 
tion of a theory in logical sequence 
beginning with the discovery of filmy 
substances he states are clouds which 


POPULAR MECHANICS 27 
> 
ae 
£5 
| 4 
& 
= 
| | aq 
| 
Members of the “ Borrowed Time” Club of Oak Park, Ill., Listening to the Voices of Deceased Members 


28 POPULAR MECHANICS 


appear from time to time over the 
planet, thus giving evidence of the 
presence of moisture which creates 
and nourishes the vegetable life the 
observer believes he has seen. Further 
than this he has also announced the 
existence of icebound poles sirailar to 
the poles of the earth, and it is his 
theory that the canals on Mars were 
dug by the inhabitants of the planet 
for the purpose of carrying away the 
water resulting from the melting of 


the ice at the poles under the influence 
of the sun. These deductions from 
thousands of observations as recorded 
on hundreds of pNotographs, Professor 
Lowell contends support his theory. 
His newest photographs and observa- 
tions, as stated, have convinced him of 
the occurrence of frost. Many astrono- 
mers take issue with the theories of 
Professor Lowell as to the Martian 


canals and the existence of vegetable 
life. 


- 


AN AEROPLANE-EYE VIEW OF A 
DREADNOUGHT 

Photograph of the battleship ‘‘ Florida'’ as she 
was being towed to her position in line at the big 
naval review in New York Harbor, October 31- 
November 2. There were five tugs used to 
siraighten the vessel out into the East River, two 
in front, one on each side and one in the rear. 
The picture was taken just as the big ship passed 
under the Brooklyn Bridge. 


GRalph Mulford was the victor in the 
annual Vanderbilt cup race held at 
Savannah, Ga., Nov. 27, driving his 
car 291.38 miles at the rate of 74.07 
miles an hour, which constitutes a new 
record for this race. 


WORLD’S LARGEST ELECTRIC 
GENERATOR 


The largest electric generator in the 
world was installed recently in the 
Waterside station of the New York 
Electric Company under conditions 
which furnished as dramatic and spec- 
tacular a setting as could be imagined 
by any playwright. An assemblage of 
prominent men had gathered to at- 
tend the ceremonies incident to its 
starting. Opposite the monster crea- 
tor of electric power stood seven huge 
vertical engines, an older type of gen- 
erating apparatus, whose work was to 
be done by the single steam-turbine 
unit. One by one the vertical engines 
were brought to a stop and the entire 
“load” gradually transferred to the 
big turbine. A few years ago these 
vertical engines were considered the 
last word in electric generating. To- 
day one turbine, which takes up but a 
little more floor space than a single 
steam engine, is substituted for them. 

This great generator has a capacity 
of 30,000 hp., sufficient to supply all 
the current for an up-to-date city of 
250,000 population. Its power is equal 
to that of some of the greatest of the 
ocean liners or 30 express locomotives. 
It weighs 420 tons and consumes daily 
400 tons of coal. 


CBirmingham, England, has a school 
for training of hardware salesmen, a 
special course for this purpose having 
been established at the Birmingham 
Technical School. 
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A STEAM-TURBINE ELECTRIC GENERATOR OF 30,000 HORSEPOWER 
It replaces seven vertical engines, the size of each of which equals this unit, and generates power 
equal to that of the “Campania,” one of the ocean greyhounds, or 30 express locomotives, It consumes 
400 tons—a good trainload—of coal, every 24 hours. 
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A THEORY BECOMES A FACT 


The first actual test of the aeroplane as an offensive weapon and an engine of destruction in warfare 
occurred a few weeks ago when Italian aviators guided their machines over Turkish troops and Arab camps, 
dropping bombs with deadly effect and striking terror to the hearts of the Moslem soldiers. 
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Italian Sharpshooters Drawing the Fire of the Enemy-—2, It is Estimated That $30,000 Worth of 
Ammunition was Used by Italian Gunners to Silence This Old Turkish Mortar—3, Prophet's Tomb Held 
by the Italian Troops—4, An Incident Which the Italian Censors Kept Dark, an Italian Warship Sinking 
off Tripoli, Riddled by Turkish Shells—5, Maxim Gun Mounted on an Automobile by Turks. 
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AUTOMOBILE PROGRESS AT ENGLISH SHOW 


Strongly reminiscent of the golden 
age of motoring, when the year’s prog- 
ress as exemplified at the annual shows 
of the industry, in different great capi- 
tals of the world, was a matter for the 
most phlegmatic to rave over, 
was the recent English exhibi- 
tion, just closed in London. 

Certainly it was the 
consensus of opinion, 4 
among the engineers 
and experts who at- 
tended, that this was 
the first show in a 
number of years at 
which real progress 
was in evidence, and 
upon no_ reasonable 
basis could it be denied 
that the cars shown 
fairly bristled 
novel and inter- 


silence, which has come in a manner 
doubly meritorious, in that it has in- 
volved, incidentally and otherwise, ad- 
ditional important advances. Chief 
among these is the substitution, in a 
- few high-grade cars, of various 
types of sliding valves in the 
place of the long-established 
poppet valve. 

Of the types of mo- 
tors with sliding-sleeve 
valves, there are now 
at least a half dozen 
well-tested examples 
on the European mar- 
ket, and their advan- 
tages, in respect to re- 
liability, durability, 
high power, and econ- 
omy, are proved past 


A Characteristic Example ofthe Use ofSilent 
wit h Chains to Drive Automobile-Engine Cam- all questioning. 
shafts, Magnetos, etc. 


A most inter- 


esting features, esting and ap- 
many of which parently a suc- 
offered every cessful attempt 


evidence of be- 
coming perma- 
nent fixtures in 
motor-car prac- 
tice. 

First among 
the improve- 
ments must be 
listed the 
achievement of 


on the part of a 
famous’ French 
manufacturer, to 
evade the com- 
plications of, as 
well as the pat- 
ents on, the 
sleeve-valve con- 
structions, is il- 
lustrated here- 


Three Stages in the Operation of the New Rotary-Valve Motor, Showing Different Positions of Valve 
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A New 8Cylinder, V-Shaped Automobile Engine 
Exhibited at the Show, Which Received High 
Praise from Engineers 


with, in which the intake and exhaust 
of the four-cylinder motor shown are 
simply controlled by a single rotating 
valve, internally “water jacketed” and 
driven by two pairs of bevel gears. 

In the motors 


A Recent European Chassis, Showing the Neat and 
Simple Arrangement of the Various Mechanical 
Elements, and the Steel Tapes for Brake Actuation 


silence. Another notable development is 
the fast-increasing use of silent chains in 
the place of spur gears for cam-shaft 
and magneto drive, etc. In one in- 
stance, the silent chain is even introduced 


in which pop- 
pet valves are 
retained, it is 
becoming al- 
most universal 
practice to en- 
case the valve 
mech anisms 
completely 
with readily re- 
movable cover 
plates, thus im- 


into the change 
gear, appar- 
ently with un- 
qualified suc- 
cess. Its ad- 
vantage is a 
silence that in 
addition to con- 
tinuing is 
greater than in 
even new spur 
gears, unless 
cut hard- 


proving cleanli- 
ness as well as 


ow 


ened much more 
perfectly than 


A Car Designed Especially for the Durbar Ceremonies in India — It has a 14-Ft. Wheelbase 
and Seats 10 Comfortably 
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present processes ordinarily make possi- 
ble. 

Silence in the final drive is com- 
mencing to be sought in the use of 
worm-and-worm-wheel combinations 
in place of the more common 
bevel-pinion-and-gear system. While 
anything but a perfectly cut worm is 
inferior in durability to bevel gears, its 
silence isabsolute. The qualities of the 
worm gears applied in several beauti- 
ful chassis on view at the show left 
nothing to be desired. 

The tendency to decreasing bores 
with lengthening strokes still persists; 
but by many is ascribed to a desire to 
evade European taxation fees which 
have been based upon bore diameter, 
rather than upon any engineering mo- 
tive. However, the advantages of the 
“long-stroke” are most definite in their 
application to motors of small size and 
high-efficiency, toward the exclusive 
production of which most manufac- 
turers are tending, rather than in the 
enormous and clumsy constructions 
that are a passing feature in automobile 
design. 

In the chassis of the most perfect of 
the modern cars an altogether unprece- 
dented refinement of lines and details 
is becoming manifest. A seemingly 
small, but nevertheless characteristic 
example is found in the flat steel tapes, 
shown in the accompanying illustra- 
tion, for the operation of the brakes. 

Another brake novelty that has come 
into use on several worm-driven Euro- 


pean cars is the placing of the foot-op- 
erated brake on the back of the differ- 
ential casing, where it possesses the 
advantage of working with the leverage 
advantage of the propeller-shaft speed, 
while it is at the same time readily ac- 
cessible. 

The constantly increasing use of 
wire wheels, capable of almost instant 
detachment from the axle and replace- 
ment with an extra carried on the car, 
is a solution of the tire and other prob- 
lems that so far, for some unexplained 
reason, has not commended itself to 
American manufacturers. Elaborate 
tests have proved wire wheels to be 
stronger and more elastic than wooden 
wheels, and to reduce tire wear (in the 
service of London taxicab companies) 
about 50 per cent. In addition to this, 
there is avoided the objectionable fly- 
wheel effect of the great mass of de- 
mountable and other wood-wheel rims. 
And the growing rarity and cost of 
good hickory is another point in favor 
of the comparatively cheap wire wheel. 

The production of well-designed and 
high-grade body work is another detail 
in which the European manufacturer 
stands second to none. Most worthy of 
mention among the beautiful examples 
seen at the show were the inside-driven 
“saloon-limousines,” the coupes, the 
commodious and long-wheelbase de- 
signs popular among the native princes 
of India, and such novelties as the tiny 
“conning-tower” top for torpedo run- 
abouts. 


WOMAN JURORS VEXED WITH STRANGE PROBLEMS 


The country at large is wondering 
whether or not it was with a motive 
that the court officials in California 
brought a man charged with saying 
mean things about a neighbor before 
the first woman's jury to be organized 
in the state after the passage of the 
suffrage law. Of course the man 
wasn’t really charged with being a 
gossip, nor did the information filed 
with the court state that he gossiped. 
He was the editor of a newspaper and 


he was accused of printing improper 
statements regarding a member of the 
council of the town of Watts. Whether 
there was any snickering among the 
court attachés on account of the gos- 
sipy charge or not, it did not last long, 
as the ladies handled their case with 
ease, acquitting the prisoner on the 
second ballot, the jury standing 10 for 
acquittal on the first ballot. 

The trial judge at Watts was spared 
the problem that came before a judge 
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in Los Angeles when the first jury of 
women was summoned in that city. 
The case in this instance involved a 
youth accused of speeding a motor- 
cycle. The trial dragged out a fairly 
long time and when the jury came to 
make up its mind what to do with the 
prisoner there was an assortment of 
opinion that wouldn't co-ordinate in a 
verdict. Lunch time came with the 
problem still unsolved, and the case 
was forgotten in an effort to settle 
the matter of how the jury was to be 
fed. It so happened that several of 
the ladies had left their purses at home, 
and, not understanding that the county 
was responsible for their-food and lodg- 
ing while engaged in the consideration 
of the county’s business, there was a 
wide difference of opinion as to where 
the jury should lunch. 

The twelve ladies had almost as 
many favorite luncheon places selected 
and at least one of them is reported to 
have felt rather nervous because she 
was not at home to get her husband his 
midday meal. The ladies who had 
no money were not really hungry and 
said so. What bade fair to be a lasting 
controversy was ended by the whis- 
pered information from a bailiff that 
the county was host for the occasion. 
And the prisoner? Well, the jury 
couldn’t reach any conclusion about 
him and he was discharged after five 
ballots had been taken. 


PROPOSED REMARKABLE TOW- 
ING FEAT 


Preparations for a remarkable piece 
of towing are described in the Shipping 
Gazette, London. A large dock is be- 
ing built near Amsterdam for the 
Dutch East Indies, and it happens that 
a smaller dock and a ship are being 
built in England for the same destina- 
tion. To save three separate towages, 
it is proposed to put the ship in the 
small dock and to put the two in the 
large dock, which will be brought to 
England for the purpose. The unique 
three-decker will then be towed to the 
East Indies. 
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PROGRESS OF THE MONTH IN AVIATION 


The development of aviation in con- 
nection with the navy has reached 
such a stage that news dispatches 


quote officers of the United States 


The Mishap Caused by Attempt to Launch Aero- 
Hydroplane from Moving Ship 


warships as predicting the equipment 
in the near future of each battleship 
with at least one aeroplane. Follow- 
ing the successful experiments in Octo- 
ber with the Curtiss machine by officers 
of the Annapolis airmen’s school, a se- 
ries of tests of a Burgess-Wright aero- 
hydroplane was conducted in conjunc- 
tion with the Atlantic-fleet maneuvers. 
Lieutenant Rogers made a long flight 
over the battleship fleet off New- 
port, R. L., flying at the rate of 50 miles 
an hour, swooping down to the surface 
of the water and flying aloft again. 
On the completion of this maneuver, 
the machine was hoisted aboard the 
battleship “Ohio” which steamed 
out to sea. Ten miles off shore an 
attempt was made to launch the 
machine. The forward 


Calbraith P. Rodgers finished his 
trans-continental flight from Sheeps- 
head Bay, N. Y., when he arrived in 
Pasadena, Cal., Nov. 5, completing 
what is generally credited with being 
the greatest achievement, thus far, in 
aerial navigation. His attempts to fly 
the remaining 20 miles that intervened 
between Pasadena and the Pacific 
Ocean have not yet been successful, 
but his achievement is regarded as 
complete as it now rests. He flew a 
total distance of 4,231 miles, at an av- 
erage rate of 51.7 miles an hour in 49 
days, or 82 hr, 4 min. by actual flying 
time, making 29 stops en route in 11 
states, 

Robert G. Fowler, who started from 
the Pacific for the Atlantic, had a 
chapter of accidents in Arizona, New 
Mexico, and Texas, and spent Thanks- 
giving Day in Fort Worth, Texas, 
awaiting repairs to his aeroplane from 
damage caused by collision with a mad 
bull in a field near Fort Worth. He 
left Los Angeles Oct. 18. While in 
New Mexico his machine was stalled 
in the desert, the heavy sand holding 
it firmly when the motor was started 
so that launching from the ground 
was impossible. Recourse was had to 
the railroad tracks and the machine 
was set up on a handear, When the 
motor was started the car was sped 
along the track at a fast rate of speed 
for a short distance, and then the ma- 
chine rose in the air without difficulty 
and the flight was continued to El 

Paso, Texas, 
M. Warchalowski 
set a new record 
for continuous 


movement of the vessel 
tilted the biplane at such 
an angle that one wing and 
the rudder dipped into the 
water, causing a_ strain 
that resulted in the snap- 
ping of the rudder and 
wing supports, thus bring- 


ing the experiments to an 
end, 


Unable to Make a Start in the Desert Sand, Fowler 


Utilized a Handcar for the Purpose 
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flight with three passengers at Vienna, 
Oct. 31, by remaining in the air 45 min. 
The previous record was 31 min. 23 
sec, 

The French airmen, Legagneux and 
Martinet, found a new field for the 
aeroplane when they used it as an aid 
to hunting birds and rabbits in the 
neighborhood of Compiégne, France, 
early in November. Their bag for a 
day’s hunting included several brace 
of birds and a pair of hares. 

Four deaths were caused by aero- 
plane accidents during the month of 
November. Herr Schinrunek, a Bohe- 


“MAINE” WAS WRECKED 


The board of officers of the army 
and navy appointed to make the final 
inspection of the hull of the battleship 
“Maine” in Havana Harbor, 
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mian airman, fell from an altitude of 
about 800 ft. at Pilsen, Bohemia, Nov. 
2, and was killed. On Nov. 15, Herr 
Pletschker fell while flying over the 
aviation field at Berlin, Germany, and 
was killed, and on Nov. 25, Lieut. 
Baron Freytag von Loringhoven, of 
the German army, was killed by a fall 
in Berlin. Herr Mosca, a distinguished 
Austrian writer, fell from a machine 
in which he was a_ passenger, at 
Wiener-Neustadt, Nov. 30, and was in- 
stantly killed. The pilot of the ma- 
chine was unhurt and the machine 
descended undamaged. 


BY OUTSIDE EXPLOSION 


will be cut into small pieces and taken 
out to sea and sunk. The matter of 
using a part of the wreck for the man- 


have completed their work and 
are quoted as being convinced 
that the explosion which sank 
the ship originated outside the 
hull and was probably caused 
by a submarine mine. The 
board’s conclusion been 
reached after a careful investi- 
gation which necessitated a 
minute inspection of the wreck 
as it lay exposed in the huge 
coffer dam built around it. 
The board has not yet pre- 
sented its report to the Secre- 
tary of the Navy. A piece of 
metal which could not be iden- 
tified as a part of the ship fit- 
tings, and is believed to be 
part of a mine, is said to have 
been discovered the 
wreck, and the board is endea- 
voring to identify it before 
proceeding with its report. 
The plates in the forward part 
of the ship were found bulging 
inward and a part of the keel 
was discovered to have been 


blown upward, a_ condition 
which could have been caused 
only by an exterior explosion. 
presumed that after the report 
board has been presented, the 


It is 
of the 


wreck 


Wreck of the Battleship “ Maine” as It Appeared Recently When 
Inspected by the Investigating Board of Army and Navy Officers 


ufacture of souvenirs for the public 
has not yet been decided by the 
authorities, 
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QUAINT EUROPEAN DOLL BRITISH SUBMARINE MISLAID 


The latest toy creation in Europe The British submarine “A 1,” which 
to challenge the popularity of the was sunk in the Solent, the wide strait 
“Teddy Bear” is a doll, now very popu- between the Isle of Wight and Eng- 
land, about seven years ago, with a 
loss of 11 lives, was sunk again re- 
cently, and thereby hangs a tale. A 
short time ago she was taken to the 
experimental grounds and sunk, the 
object being to carry out tests of a new 
apparatus for raising submarines. The 
next day, however, when the torpedo 
boats were sent to carry out the first 
stage of the operations, she could not 
be located, and for the next three | 
weeks continued attempts were made 
to find her, but without avail. It is be- 
lieved that she was swept away some 
distance by the strong currents of the 
channel. 


The Quaint Dolls which Seriously Challenge the | 
Teddy Bear as the Special Favorite of English 


_— Cit has been calculated that nearly 
lar in London. These quaint dolls, 300,000,000 ft., or over 55,000 miles of 
which go in pairs, have become nursery film are used up yearly, to satisfy the 
favorites all through England. world’s demand for moving pictures. 


FIRST PHOTOGRAPHS OF THE MORMON TEMPLE 


The photographs repro- 
duced herewith are the first 
pictures of the remarkable, 
and heretofore mysterious, 
$4,000,000 temple of the 
Mormons at Salt Lake City, 
ever given out by the offi- 
cers of the Church of Jesus 
Christ of Latter Day Saints, 
as it is officially called. 
They reveal an edifice of 
great architectural beauty 
and elaborateness. The 
imposing baptismal font is 
built of cast iron and rests 
upon the backs of 12 life- 
size, cast-iron, bronzed 
oxen. Figures of Prophet 
Joseph Smith and his bro- 
ther Hiram may be seen in 
the photograph of the statu- 

neal ary group, on either side of 
N| <A Statuary Group |i] the column, surmounted by 
symbolical figures. 
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Photos Copyright, 1911, by Joseph F. Smith, Trustee for Church of Jesus Christ of Latter Day Saints 


View of Main Assembly Room of the Famous Mormon Tabernacle at Salt Lake City 
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With one magazine sold under the hammer for $10,000, which is under- 
stood to have received $1,000,000 from sale of stock to its readers; 
and three officials of another publication out on bail after indictment charging 


them with fraudulent sale of stock; and yet another magazine 
. withholding the payment of a dividend which had been 
Decline declared, but which apparently had not been earned —the 
of the honest magazine publisher is forced to blush for the doings 
Muckraker | of some of his fellows. Stock in several magazines has been 
unloaded on the public under conditions compared to which 
salting a mine would seem an act of righteousness. 

Perhaps there is something contagious in muckraking which dulls the 
moral perception. Muckraking articles, possibly sincere at the start, long 
since degenerated into mere sensationalism to sell copies: and instead of 
being the great reformers they so loudly boast, many publishers are merely 
mercenary. Any man or act, however good, can be presented under conditions 
fit only to condemn. A scratch on a silver spoon does not make the spoon 
pewter; even a man with only one eye is not blind. It is a low standard of 
publishing that caters to a depraved public taste which prefers the slime 
which drips from even the purest ice. Editing is understood to be the art of 
sensing what the people want—and giving it to them; bu* this does not excuse 
a pandering to an unwholesome mental appetite any more than it defends a 
doctor who would run an opium den. 

Dishonest methods may prosper for a time, but sooner or later there 
comes the inevitable day of reckoning. 


ON the last day of October there passed in review the 102 vessels of the 
Atlantic fleet at New York, and the 24 vessels comprising the - Pacific 
fleet, at San Pedro: an aggregate displacement of 673,000 tons of fighting 
ships and their floating auxiliaries. Of first-class battleships 


we now have 35 afloat or under construction. These ships 
The Canal | ajone cost approximately $200,000,000. 
and the The Panama Canal will cost about $400,000,000, but in 
Navy this connection it is stated that the canal will practically 
double the efficiency of the Navy. While this is a general 


statement, which under special conditions might not hold 
good in all respects, it is not unreasonable to assume that the canal will give 
us a new asset in our Navy amounting to a sum nearly, if not entirely, equal 
to the cost of the canal. In other words, while the canal does tie up millions 
long in advance of their expenditure for ships in the ordinary course of the 
nation’s growth, nevertheless the asset is there. Moreover, the interest and 
operating expenses on, say, $10,000,000 invested in the canal, which gives us 
the equivalent of one new battleship, does not begin to equal the interest and 
operating expenses on $10,000,000 spent on a battleship. The two items of 


: 
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fuel and payroll alone will emphasize this. Of course, the canal does not 
make battleships unnecessary; in fact, it will doubtless necessitate additional 
ones, but this will be on account of greatly increased and expanded trade by 
sea, and there must be adequate naval power to protect this trade. 


ENGLAND S great motor event of the year, the Olympic Show, proved 
the same success that marked its predecessors and indicates an unabated 
interest in motoring. An expert who has followed the progress of the motor 
car very closely, after studying the show this year, says that 
the thing which most impressed him was the absence of any 
Speed demand on the part of the public for speed as a desired 
no quality ina car. They wanted sufficient power, of course, to 
Inducement | get over hills at a comfortable rate of going, but they looked 
for more quiet-running engines and machinery, comfortable 
and roomy seats, easy-riding springs, and most of all economy 
of operation. The excessive cost of gasoline abroad, particularly on the 
Continent, makes this feature a serious consideration. Seventy-five cents 
and up per gailon will not deter the wealthy American who has shipped his 
car across from piling up as many thousand miles as possible, but the 
Englishman, more prudent and calculating, counts the cost. The essential 
point, however, is the utter lack of interest on the part of buyers in excessive 
speeds, confirming the recent article in this magazine on the fallacy of motor 


races as a selling feature. The editor of The Car (London) says: “Trials 
resulting in a record for reliability and economy are of value; but records of 
mere speed... . are valueless from a commercial point of view.” 


‘THIS is certainly the day of the internal-combustion—or, as commonly 
known, the gas engine. From a crude, heavy, unsightly and highly 
unreliable machine of only a few years ago, it has developed into such 
efficiency and dependability that yachts so equipped are sent 

| on ocean voyages of hundreds of miles and fire engines 


After the are propelled and pumped with them. While the steam engine 
Gas Engine: | has long ceased to show improvement, the gas engine has 
What? steadily forced its way into all manner of uses where steam 


would be quite impracticable. Having thus attained a high 
degree of perfection in small units—small compared with 
large steam units—the next advance will be the gas engine of large power. 
Already experiments are under way in Germany, looking to the construction 
of a big 6-cylinder gas engine which shall produce 16,000 horsepower. A 
Swiss firm hopes to perfect a gas-engine locomotive which would do away with 
all smoke and cinders. 

These large units naturally would use producer gas in place of gasoline, 
but the question logically suggests itself, where will the world’s supply of 
gasoline come from, and what will be its price in a few years, if the gasoline- 
consuming engines continue to increase as they have done in the past ten 
years? Will the gas engines of the near future be run on kerosene, or will 
the gas engine have its day of prosperity and be dethroned in turn by some- 
thing else? The present storage battery will never displace, as it cannot 
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replace, the gas engine, but is it too far beyond the possibilities to anticipate a 
time when the millions of horsepower now going to waste every day on the 
tropical deserts of the world shall be imprisoned and converted into some JU 
highly condensed solid, which can be cheaply transported. To invent an 


engine which would utilize this condensed heat and power would surely be a 
not difficult accomplishment. Already we have gasoline and alcohol in solid 
form, convertible into gas for use on motor cars, and while neither fuel at the 
present time finds any large market in the solid form, the demonstration is 
not without its valuable suggestions. 


OW many of us realize we are daily observers of history making; that 
the transition from horses to motors is actually and rapidly taking place, 
not only in our big cities, but everywhere. The change is, of course, a 
gradual one. A horse drops out here and a team there, and 
me no one gives it a thought; but if the horses which have been 
Horses taken off the streets of any large city had been removed in a | 
not single day, what a lot of talk it would make. It is the gradual 
Allowed’’ | change, like spring merging into summer, which causes us to 
fail to notice. However, there occasionally appears a real 
milestone on the course, such as happened in London the | 
last day of October, when a big motor company took over the horse-omnibus 
company, the exit of the last horse bus being duly photographed and recorded 
for historical purposes. The hansom cab, ever a most unstable vehicle, is 
likewise literally on its last wheels, and a few months hence will know it 
no more. 

In a very few years we will see signs on prominent streets throughout all 
our cities, ‘“ Horses not allowed on this street,’ and the motor may then be 
said to have fully come into its own. 

Nor is this condition confined to the city. The country roads for 20 
miles out of London, in all directions, formerly were crowded with truck 
farmers driving their one-horse carts daily to and from the town markets. 
Now the horses are so few that scores of resting places where refreshments 
were sold for man and beast, have been obliged to go out of business. In | 
Europe, where the street car has never been any too popular, they are already 
anticipating the time when that means of transportation will be forced from 
the streets into subways. 


H. H. WINDSOR 


"EMANCIPATION DAY 


RIDE” 


Mules Being Given a Joy Ride” as a Means of Advertising Motor Trucks 


MULES GIVEN “JOY RIDE” AS 
MOTOR ADVERTISING 


On receiving a consignment of mo- 
tor trucks recently, a “live” automobile 
dealer in Dallas, Texas, where horses 
and mules are so thick that trucks of 
this kind are still somewhat of a cu- 
riosity, organized a “joy ride” for 
mules as an advertising feature, Ban- 
ners bearing the inscription “Emanci- 
pation Day—Our First Joy Ride” 
were attached to the sides of one of 
the trucks and five Texas mules were 
driven aboard. A band was loaded 
into another motor truck, and the busi- 
ness section of Dallas was paraded. 


CSo dnxious is the government of 
Brazil to secure immigrants that agri- 
culturists entering the country from 
abroad are given free passage from port 
of embarkation in Europe or America, 
hotel accommodation on arriving in 
Brazil, transportation to the section of 
the country where they desire to settle, 
long credit in the purchase of farming 
land and gratuitous supplies of seeds, 
vehicles and implements with which 
to till the soil. 


INGENIOUS ADVERTISING 


IN FRANCE 
This remarkable “underwear” ad- 
vertisement now appearing in the 


prominent magazines of France shows 
the ingenuity of the French in creat- 
ing publicity ideas. The illustration 
is made up like an X-ray photograph, 
and each member of the passing 
throng is shown to be wearing a cer- 
tain brand of underwear. 


Illustration for a French Underwear Advertisement 
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Science and Mechanics 


The Player and Musician 


By ROBERT GRAU 


“An upheaval is on the horizon such 
as will change the musical and the- 
atrical map, unless the impetus of sci- 
ence and artifice on our realm is re- 
tarded.” 

Thus spoke a distinguished musician 
to the writer on New York’s musical 
“Rialto” a few weeks ago. The ex- 
pression, perhaps in a less prophetic 
view, is one to be heard frequently 
today. 

There has been much encroachment 
on the artist’s realm through the ad- 
vent of such inventions as the motion 
picture, the phonograph, the player 
piano, and the automatic orchestras. 

Rather than that we are to witness 
an upheaval, it is believed that play- 
ers and singers will affiliate with the 
scientific inventors, for already many 
are bowing to conditions and also 
profiting hugely as a result. 

If Caruso, the great tenor, happens 
to lose his voice or become incapaci- 
tated because of such illness as has 
kept him off the operatic stage the last 
half of two seasons, he will feel con- 
soled by the knowledge that his royal- 
ties from a phonograph company will 
exceed $100,000 a year for many years 
to come; while Madame Tetrazzini is 
grateful that the same company re- 
fused to pay her $1,000 five years ago 
for the very same effort that they are 
now paying her $35,000 a year for. 
Then the diva was willing to take the 
lower figure outright for her records, 
but a year ago she demanded a bonus 
of $25,000 besides the royalties, and 
she got it. 

Our pessimistic musician, whose 
prophecy is recorded at the outset of 
this article, need hardly fear for the 
welfare of the celebrities. Only a few 
years ago they would all have felt in- 
sulted at the very suggestion of their 


44 


singing for a phonograph company, 
but the reports of Caruso’s earnings 
in due course reached Mary Garden, 
Geraldine Farrar, and Emma Eames, 
and now we find the spectacle of these 
three prima donnas reaching our 
shores one month ahead of the date 
for their engagements, and proceeding 
directly to the vocal studio of a phono- 
graph company. 

Now Kubelik succumbs to a $50,000 
temptation to have his artistry on the 
violin perpetuated, and it is on the 
cards that Paderewski, the Titian- 


_haired pianist, has demanded $250,000 


in order that posterity may hear his 
piano playing. 

Dramatic stars are no less cognizant 
of the gold-laden opportunities sci- 
ence has placed before them. The 
great Réjane and Coquelin, as well as 
Jane Hading, the three greatest play- 
ers on the Parisian stage outside of 
Jernhardt, have been induced to pose 
before the camera for moving pictures, 
and without the least flutter, even the 
divine Sarah herself has positively 
contracted with an English company 
for a condensation of “Camille,” to 
be presented in two picture reels. “I 
am playing for posterity,” says Sarah, 
“and who shall say me nay? What 
would we not all give, if we could see 
the art of the great Rachel, of Garrick 
or of Kean! I am glad that I can 
leave my art behind me, for even the 
greatest of players are forgotten in 
this age of wonders.” 


CThe use of a trade mark or symbol 
that will identify all goods made in 
the British empire is being agitated by 
the merchants and manufacturers of 
the United Kingdom; the idea being 
to utilize the same mark for all classes 
of goods. 
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NEW METHOD OF COMMER- 
CIAL STERILIZATION 


It has been known for some time 
that the light of the mercury-vapor 
lamp was especially rich in actinic 
rays. These are for the most part 
invisible to the eye and have the great- 
est chemical activity. It is for this 
reason that photographs can so readily 
be taken by these ultraviolet rays, as 
the invisible portion of them is fre- 
quently called. 

But as they have an extremely short 
wave length—approximately 0.00001 
in.—they are practically cut off by an 
interposed wall of ordinary glass. On 
the other hand, they will pass freely 
through the common mineral quartz, 
due to molecular differences between 
this material and glass, and when, in 
recent years, a way was found to fuse 
and manipulate quartz in much the 
same manner as glass, quartz tubes 
were made for use with the mercury- 
vapor lamps, and it was discovered 
that the ultraviolet rays which quartz 
permitted to escape, possessed, beside 
their highly actinic property, remark- 
able sterilizing power. This power 
they retain at a distance of one or two 
feet, but are quite readily absorbed by 
the air. 

Practically all recognized species of 
harmful bacteria are destroyed by a 
few seconds’ exposure to these rays, 
and the action seems to be independ- 
ent of the temperature of the solutions 
acted upon. The apparatus is as sim- 
ple as the process, merely a standard 
mercury lamp and any ordinary com- 
mercial continuous-current attach- 
ment. * 

Sanitary engineers are very favor- 
ably impressed by what has been done, 
and believe the process offers great 
possibilities. 


CIn Holland there are two kinds of 
establishments from which medicine 
can be purchased, the drug stores, 
where only prepared drugs are sold, 
and the apothecaries, where prescrip- 
tions from physicians are compounded. 


ONE USE FOR THE RADIO 
OR WIRELESS COMPASS 


The manner in which the “wireless” 
or radio-compass, invented by two 
Italian naval officers, is utilized by the 


The Radio Compass Enables a Ship to Locate, in Fogs, 
the Positions of Lighthouses Which are Equipped 
with Wireless 


officers of a ship befogged at sea to de- 
termine the bearings, is shown in the 
accompanying illustration. The pur- 
pose of the wireless compass is to 
point out the exact direction from 
which wireless impulses are being re- 
ceived, and, if the impulses from each 
lighthouse are tuned to a distinctive 
frequency, so that it will be impossible 
to mistake one for the other, it be- 
comes a simple matter, through know- 
ing the exact direction from which the 
signals proceed, to determine the posi- 
tion of the ship. The “wireless” com- 
pass, once its frequency is tuned to a 
given pitch, indicates automatically, 
by means of a pointer, in what direc- 
tion the signaling station lies, 
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AN INCIDENT OF THE AUSTIN 
FLOOD 


Although the church of St. Au- 


gustine was completely wrecked in the 
Austin flood, the statue of the Savior 


Statue of the Savior Unharmed in the Austin Flood 


was found absolutely unharmed and 
standing in its usual position. The 
illustration shows the statue being re- 
moved from the wreckage. 


COW STATISTICS 


There are 22,000,000 cows in this 
country, and the Department of Agri- 
culture estimates the wealth produced 
by them in one year to be $800,000,- 


This Champion Jersey has Yielded Approximately 
Seven Tons of Milk, Equaling 1,000 Lb. of Butter, 
in 12 Months 


000, or an average profit of $36.36 per 
cow per annum. Compared with this 
average per cow, the accompanying 


illustration, showing what one cham- 
pion cow produces each year, is inter- 
esting. This cow is “Sophie,” a cham- 
pion Jersey owned at Lowell, Mass. 
Her record for 12 months is 14,373 Ib. 
3 oz. of milk, equaling 1,005 Ib. 11 oz. 
of butter. 


CREOSOTING WOOD UNDER 
AIR PRESSURE 


A new process of creosoting wood, 
claimed to be a great improvement 
over old methods, is now being tested. 
At a recent demonstration, various 
shapes and kinds of wood were 
weighed and measured and then sealed 
up in a cylinder, where they were sub- 
jected to an air pressure of 50 lb. per 
square inch. The cylinder was filled 
with creosote, the air pressure still be- 
ing maintained, and then the pressure 
was raised to 80 lb. per square inch, 
after which the pressure was released 
and the cylinder opened. 

The timber was then taken out and 
re-weighed, and various pieces were 
crosscut, all showing a remarkable 
penetration of oil, nearly to the center, 
which, it is claimed, is impossible in 
the old method except at great cost. 
One feature claimed for this process 
is the cleanliness of the wood, it be- . 
ing quite dry and clean to handle. It 
is likewise claimed that the cost of 
creosoting is much reduced by this 
method, a waste of the preserving 
liquid being entirely avoided. 


THE TRANSPORTER BRIDGE 
ACROSS THE TEES 


The new aerial ferry or transporter 
bridge across the River Tees at Mid- 
dlesbrough, Eng., was opened recently 
by Prince Arthur of Connaught. This 
structure, which is the third of its 
kind in England, has a length of 850 
ft. and an extreme height of 225 ft. 
The traveling car suspended from the 
structure will accommodate 500 pas- 
sengers and six vehicles. In the il- 
lustration, which shows the opening 
ceremony, the car is seen in position 
to receive a load. 
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in Commission 


Officially Placing the Aerial Ferry or Transporter Brid, 
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SUITCASE AS DARKROOM FOR 
TRAVELERS 

A quite ingenious adaptation of an 

ordinary suitcase for service as a 

photographic darkroom, especially for 


Suitcase Equipped as a Darkroom 


travel in the tropics, was used by H. 
W. Smith, of the Massachusetts Insti- 
tute of Technology, on a visit to 
Tahiti, and is described by him in the 
National Geographic Magazine as fol- 
lows: 

The right half is occupied by a 
water-tight rubber bag, supported on 
three sides by the sides of the suit- 
case and on the fourth by a brass rod, 
which may be seen extending over the 
edge of the case and hooked into the 
lock. The developing tank, filled with 
developer at a temperature sufficiently 
below the normal to allow for rise of 
temperature before development be- 
gins, rests in this rubber bag, as 


The “Darkroom” in Use 


shown. The object of the rubber bag 
is to prevent damage to plate holders 
that are placed in the other half of 
the suitcase in the event of the tank 
spilling over. 


The cover of the suitcase is held up 
by means of a light wooden rod at 
each corner, and a dark bag, made 
of a double-fabric gossamer with the 
seams vulcanized, is then placed over 
the whole. 

The other illustration shows how 
two long sleeves permit the operator 
to transfer the plates from the holders 
to the tank without the necessity of 
himself being in the confinement of a 
darkroom, a distinct convenience in 
the tropics even on the rare occasions 
when a darkroom is available. 


REINFORCED CONCRETE USED 
IN OLDEN TIMES 


Although concrete has been used for 
many centuries, it is usually under- 
stood that reinforced concrete is a mod- 
ern invention. This, however, has been 
disproved by the finding of bronze re- 
inforcing rods in the concrete roof of 
an ancient Roman tomb, and in the 
discovery of reinforced concrete in the 
construction of one of the walls of the 
old palace of the Louvre, Paris. The 
reinforced concrete in the latter dates 
back only 300 or 400 years, but created 
much comment because the walls were 
thought to consist entirely of ashlar 
and quarry stone. The discovery that 
the stone casing concealed a core com- 
posed in part of reinforced concrete 
was made while workmen were pierc- 
ing the wall for an elevator installa- 
tion. 


A DRYDOCK WITHIN A 
DRYDOCK 


The unusual sight of a drydock 
within a drydock was presented at 
the Puget Sound navy yard a few days 
ago. In the accompanying photo- 
graph is shown the dock of a private 
concern, as it appeared just after en- 
tering the Navy Department's big 


graving dock for cleaning and over- 
hauling. 

This dock, which is built of wood, 
had been continuously in the water 
for about eight years, and the owners 
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A Floating Drydock within a Drydock 


decided it time to repair and overhaul 
it. There was no other way of getting 
the dock out of water, so permission of 
the Navy Department was secured and 
the dock towed to the navy yard by 


tugs, a distance of 16 miles. 
There was ample room for the 
smaller dock in the larger one. The 


wooden floating dock has an extreme 
length of 200 ft., width of 40 ft., and 
capacity of 2,600 tons. The navy 
dock’s length is 650 ft. over all, and 
619. ft. on the floor. The width at en- 
trance is 93 ft., and depth over sill, 38 
fit. However, as the graving dock 
slopes toward the bottom, it was nec- 
essary to build a staging some 12 ft. 
in height on which to rest the wooden 
dock. 


NEW FOURTEEN-CYLINDER 
AEROPLANE MOTOR 


One of the 
aeroplane 
herewith. 

This motor, while in its general ap- 
pearance simulating ‘the well-known 
French revolving motors, is not de- 
signed to revolve, the two series of 
seven pistons being each linked to the 
throws, 180 deg. apart, on a two-throw 


French 
illustrated 


newest of the 
motors is that 


revolving crankshaft which carries the 
propeller. 

This engine is designed by Anzani, 
famous as the builder of the three- 
cylinder motor with which Blériot ac- 
complished the first crossing of the 
English Channel. 

By eliminating the revolving prin- 
ciple the objectionable gyroscopic effect 
is avoided, as well as the tendency of 


A New French Aeroplane Motor Designed by Anzani 
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the cylinders to come off under the 
influence of the high centrifugal force. 
At the same time, the frequency of 
the impulses is sufficient to make of 
the propeller all the flywheel that is 
necessary. 

The normal speed is from 1,000 to 
1,200 revolutions a minute, and the 
ignition is by a single magneto, pro- 
vided with a 14-point special distrib- 
utor. Lubrication is by oil fed through 
the hollow crankshaft. 

The cylinder bore is 3% in. and the 
stroke 51/10 in., with which dimen- 
sions 100 hp. is secured. 


FISH STOP STEAMSHIP IN 
THE ATLANTIC 


While in mid-ocean, on a recent trip 
from London to Halifax, the steam- 
ship “Durango” of the Furness line 
was brought to a stop by passing 
through a school of fish. The stop 
was due to the failure of the circulat- 
ing pumps, and for a time the crew 
were unable to discover the cause. 
When the circulating feed pipe was 
examined, however, it was found to be 
filled with fish, which completely 
blocked the passage and prevented the 
pumps from working. 


(There are 260,000 miles of submarine 
telegraph cables in the world, of which 
more than 100,000 miles have been 
laid in the last ten years. 


BOARD WHICH VIBRATES IN 
REMARKABLE MANNER 


A remarkable case of continual 
movement, from no apparent cause, 
so pronounced that it is spoken of as 
“perpetual motion,” has been a source 
of astonishment in Pacific Park at 
Long Beach, Cal., for more than a 
year. 


In September, 1910, George W. 
Long, superintendent of the park, 
stretched a wire between two trees 
to keep people from walking over a 
certain plot of grass. Fearing that 
the wire was not sufficiently conspic- 
uous, and that children might run into 
it and become hurt, he secured a board, 
1 in. thick, 3 in. wide, and 16 ft. long, 
bored a hole 4 ft. from each end, and 
suspended it by means of two wires 
from the wire strung between the 
trees. A day or so later he noticed 
that the board was attracting a great 
deal of attention and discovered that 
it was oscillating vigorously, up and 
down. It has continued oscillating 
in this manner ever since, and, if 
stopped forcibly, immediately starts 
again on being released. 

What makes the board go is a ques- 
tion still to be solved, although it is 
said many engineers and _ scientists 
have watched and tried to fathom the 
secret. The wind has nothing to do 


with it, because the less the breeze the 
stronger and more evenly it vibrates. 


This Board Has Been Vibrating Vigorously for More Than a Year, Yet the Reason for Its Strange Behavior 
Has Not Been Found 
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Cableway Crib and Its Operating Mechanism 


BABY CRIB RUNS ON 
CABLEWAY 


Running a baby’s crib back and 
forth from end to end of a large porch 
on an electrically operated cableway, 
is a scheme designed by John G. Barn- 
well, superintendent of the municipal 
public-utility plants of Yorkville, S. 
C., to do away with the necessity of 
wheeling a carriage when the baby de- 
mands action. 

The crib is hung from a suspension 
cable by means of wheels, as shown 
in the illustrations, the 30-ft. cable be- 
ing stretched taut by means of a turn- 
buckle. An endless cable, connected 
by friction gearing to a small electric 
motor of the type used to run sewing 
machines, hauls the crib back and forth 
on the suspension cable. At each end 
of the line is a stop, which the crib 
engages on its arrival, thus causing 
the reversing gears of the driving 
mechanism to act and start the crib 
back again to the other end of the line, 
this action continuing as long as the 
motor is allowed to run. The motor 
is attached to an electric socket by a 
flexible connection in the usual way. 


(The high cost of food in France, par- 
ticularly of fowl and eggs, is even be- 
ing felt by the motorists, as the farm- 
ers now demand $25 when a hen is run 
down. 


Engaging the Stop and Starting Back Again 


WINTER SETS TRAPS FOR 
MOUNTAIN GAME 


While it is generally known that the 
wild game of the Rocky Mountain 
region suffer the pangs of starvation 
during the course of a hard winter, it 
is not generally understood that other 
dangers beset them at the same time 
that seem, in effect at least, more cruel 
than the mere lack of food. In the 
Blue Cafion region of California, and 
perhaps in other sections of a similar 
nature, hundreds of deer perish during 
the winter when they are caught in 


Deer Caught in a Snowdrift in the Blue Cafon 
Region of California, and Starved to Death 
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snowdriits. A photograph was made 
of a handsome buck thus made pris- 
oner, who died of starvation while 
held so securely he could hardly move. 
In many instances that have been noted 
by hunters and others, the imprisoned 
animals fall prey to other beasts more 
fortunate in avoiding nature’s pitfalls 


HULL HAD BARNACLES SIX 
INCHES THICK 

The fact that the southern waters 

of the United States, especially around 

Florida and the Gulf of Mexico, con- 


Hull of Suction Dredge Just Removed from the 
ater, Showing Thick Marine Growths 


tain innumerable specimens of marine 
growth that attach themselves to ves- 
sels and seriously impede their speed 
or progress, is attested by the examina- 
tion recently made of a suction dredge 
that had just been drawn out of the 
water at Tampa, Florida, to have its 
bottom cleaned. The hull was in- 
crusted with marine growths to a 
thickness of 6 in. on some parts. Most 
of these consisted of a shellfish that 
is commonly called a barnacle. 
are thousands of these attached to the 
bottom and each of them is said to con- 
tain a living creature. It is necessary 
to take vessels from the water and 
clean them by scraping every year or 
so. The dredge in this instance had 
been in the water three years. The 
growth of barnacles and marine plants 
has the effect of greatly decreasing the 
speed of the vessel through the water 
and of increasing its weight and dis- 
placement. 


There’ 


COMPRESSED OXYGEN FOR 
HIGH ALTITUDES 


Several French physicians advise 
all airmen attempting altitude records 
to carry with them a supply of com- 
pressed oxygen and an_ inhalation 
mask. The cylinders should be pro- 
vided with a simple regulator allow- 
ing about three, four or five quarts to 
flow out per minute. Distress on ac- 
count of the rarefied air is not usually 
felt at altitudes under 13,000 ft., but 
because of the strenuous nature of an 
airman’s work, it may be felt sooner. 
Several instances of distress at an alti- 
tude of but 11,000 ft. have been re- 
corded in France. 


UNIQUE EMERGENCY 
GASOLINE FEED 


The ingenious means adopted re- 
cently by a motorist to overcome 
troubles due to a faulty gasoline tank 
is shown in the accompanying draw- 
ing. While driving the car over 
bumpy roads, the pipe inside the gas- 
oline tank became unsoldered, and this 
made the feeding of the carburetor 
from the tank impossible. Rather than 
have the car towed into the nearest 
town, or taking the gasoline tank off 
and starting out to find some repair 
shop, the owner of the car set his wits 


RUBBER TUBE 


Courtesy The Automobile 
A Case Where an Engine was Fed Out of the Hand 


to work and evolved the following 
system of feed: 

The tank contained about 18 gal. 
of gasoline, and the idea carried out 
was the siphoning of a quantity of this 


| 
A 
/) 


POPULAR MECHANICS 53 


Fifty-Blade Gang Plow That Broke Up One Acre of Ground in Five Minutes 


to a can, placing the can in the hands 
of one of the men in the machine, and 
then siphoning it to the carburetor. 
The rubber connection of the tire pump 
served for the first operation, and the 
copper pipe taken from the acetylene 
system, with a piece of rubber tubing 
attached to each end, served for the 
second. The siphon was started work- 
ing by sucking on it with the mouth 
and then quickly connecting up the 
rubber tube to the feed pipe. The 
feed thus formed lasted for about an 
hour, just sufficient to reach home, the 
rubber being eaten away at the end of 
this time by the gasoline passing 
through it. 


PLOWS ACRE IN LESS THAN 
FIVE MINUTES 


The world’s record for plowing was 
recently broken in a demonstration at 
Purdue University, Indiana, in which 
a gang plow having 50 plows and 
drawn by three traction engines turned 
over a stubble field at the rate of an 
acre every 4144 minutes. This mam- 


moth plow cuts a strip nearly 60 ft. 
wide, and turns over 7 acres for every 
Each of the 50 plows 


mile it travels. 


is independent of the others, rising 
and falling as easily and naturally as 
a wooden chip on the surface of rough 
water, so that the service of the ma- 
chine is not confined to ground ab- 
solutely level. 

What such a plow as the one shown 
can accomplish when started out on 
an open, fairly level prairie is remark- 
able. Allowing for no delays, it will 
turn over 7 acres for every mile trav- 
eled, 14 acres every hour, and, work- 
ing 12 hours per day, six days per 
week, it will plow 1,000 acres. Work- 
ing two shifts of men and plowing all 
night, as is now often done, the acre- 
age turned over in a week would be 
just doubled. Fifty years ago a 
farmer with his team of oxen had to 
toil from dawn to sunset to break an 
acre of land, walking more than 10 
miles to the acre. 


CThe government of Peru is the first 
nation to take cognizance of the im- 
portance of aviation by making it part 
of a course in the public-school system, 
an order having recently been pro- 
mulgated creating an aviation depart- 
ment in the school of arts and crafts 
at Lima. 
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MOTOR-SLEIGH THAT MAKES 
60 MILES AN HOUR 

A German motor-sleigh of unusual 

design, which travels at a speed of 60 

miles an hour, was exhibited at the 


TWO POWERFUL BATTLE- 
SHIPS FOR FRANCE . 
The two battleships “Jean Bart” and 
“Courbet,” recently launched from the 
3rest and Lorient dockyards, are the 
most powerful ships ever 


constructed for the French 
navy. The length of these 
vessels is 541 ft.; the 
breadth, 881% ft., and the 
displacement, 23,475 tons. 
The main armament con- 
sists of twelve 12-in. guns, 
arranged in pairs in six 
turrets, two forward and 
two aft on the center line, 
and two amidships, one on 
each side. 

A feature of these ships 
is a third protective deck, 
this being the first time 
three have been employed. 


German Automobile Sleigh with Tub-Like Body Makes 60 Miles 


an Hour in Tests 


recent automobile show in_ Berlin. 
An automobile motor occupies the 
center of the body and drives an aerial 
propeller, mounted at the rear and con- 
nected to it by means of a combination 
of shaft and chain drives. The steel 
arms shown trailing under the rear of 
the body are the brakes. They are 
forced down upon the running surface, 
where they act as drags, by either 
of the two levers shown outside the 
body. The two levers are provided so 
that the brakes may be handled from 
the driver's or the mechanician’s seat. 
Steering is accomplished by means of 
the light forward set of runners. 


The completion of the Panama Canal 
will bring Yokohama, Japan, 2,000 
miles nearer New York by water than 
the route through the Suez Canal, and 
Hongkong 350 miles nearer as com- 
pared to the same route. 


CIn Saxony, the government confers 
a decoration in the form of a silver 
medal on workingmen in private em- 
ploy for long and faithful service, 


The third protective deck 
is a splinter deck, and is 
designed to counteract the 
attack of aeroplanes. 


AUTOMOBILE RAILWAY ON 
SANDY COAST 


Wishing to develop a tract of land 
down the coast from Ocean View, Va., 
where the loose sand makes trans- 
portation by horse or automobile dif- 
ficult, the owner constructed about 
three miles of track and uses his auto- 
mobile upon it. Steel wheels take the 
place of the ordinary automobile 
wheels, and a light truck attached to 
the front of the machine serves for 
carrying supplies. 


Automobile Adapted to Run on Track Carries Passen- 
gers and Supplies over Sand on Atlantic Coast 
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SOME RECENT AEROPLANE ODDITIES FROM FRANCE 


M. Paulhan has Made a Triplane along the Lines of the Biplane Which He Brought Out 
a Year Ago. It has Had Only Indifferent Success 


Airman Weymann Recently Took Along a 
Spare Wheel, Following Automobile Practice 


Three-Bladed Shock-Resisting Propeller on 
Frame of Breguet Aeroplane 


Another of Paulhan’s Recent Productions, the “Torpedo”. It has Made a 


5 Number of Very Successful Flights 
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STATUARY PROFILES FORMED 
BY AID OF MOVABLE RODS 
A new apparatus, consisting of a set 

of parallel rods, invented by a sculptor 

of Berlin, allows the reproduction of 


| 


The Inventor Engaged in Modeling with the Aid of 
a Movable-Bar Pattern 


the profiles of round sculptures and 
reliefs by a process almost entirely 
mechanical. It is an aid to sculptors 
in making clay models from living 
subjects, as it can be used to check the 
accuracy of the outline when the sub- 
ject is not present, and 


and are then made fast in the position 
they assume. The ends of the rods 
may then be made to give an imprint 
in sculptor’s clay, wax or the like, and 
thus be a valuable help in reproducing 
the plastic forms of the model, its like- 
ness being checked at will. Several 
such patterns arranged at _ variable 
angles can be used for reproducing the 
outline of the model in the correspond- 
ing planes, 


COMBINATION FIRE ENGINE 
AND STREET CLEANER 


The newest type of municipal motor- 
driven machine acquired by Vienna is 
unique in that it can serve as a fire 
engine, street sweeper, street sprinkler, 
and as a simple 6-ton truck. The 
transformation from sprinkling wagon 
into fire engine requires but the start- 
ing of a separate motor, which is inde- 
pendent of the motive power, and the 
attachment of a fire hose to the univer- 
sal screw pump on the plug. When 
the sweepers are to be used, a simple 
movement drops them into position, 
and when the water reservoir is dis- 
mounted, the city has an ordinary 6-ton 
truck at its disposal. 


GThe raising of stags for their horns 
is one of the curious industries in 
China, the horns being cut while soft 
each year and used in the manufacture 
of medicine. 


also to carvers in repro- 
ducing the sculptor’s clay 
models ‘n marble. 

The apparatus may com- 
prise one or several mov- 
able patterns, each consist- 
ing of a set of movable 
parallel rods displaced by 
their own weight or by a 
slight spring pressure. 
These parallel rods, when 
adjusted to a model, will 
arrange themselves along 
the profile of the latter, 
their ends touching all its 
depressions and elevations, 


Showing How the Movable Bars Give the Outline of a Model 
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a British Coaling Barge Serving Two Ships at the Same Time Di 


AN INTERESTING BRITISH COALING BARGE 


The coaling barge recently built for 
the London and Northwestern Rail- 
way has several interesting features. 
The vessel is 154 ft. in length, and has 
18 coal pockets, nine on each side. Be- 
tween the two rows of pockets is a 
well, 2014 ft. in depth and 414 ft. wide, 
over which are run two carriages, each 
of which supports an elevator hav- 
ing 58 buckets. When the elevator is 
in position for coaling a steamer, the 
lower end is adjusted to the door of 
a pocket and the coal flows out of the 
pocket by gravity into the boot of the 
elevator, from which ‘t is raised to 
the top by the buckets. When one 
pocket is thus emptied, the end of the 
elevator is adjusted to the bottom of 
another pocket and the process con- 
tinues, 

The barge’s mechanisms are adapted 
to coaling ships either through side 
bunkers or through the hatchways in 


Conveyor Used When Coaling a Ship through 
Hatchways in the Deck 
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the deck, a 34-ft. chute being used 
with each elevator for the former, and 
a conveyor being substituted for the 
latter. One of the illustrations shows 


the barge coaling two vessels at the 
same time, but both elevators may be 
used simultaneously in coaling one 
ship. 


Collapsible Steel Forms in Place for Construction of 
Lower Half of Concrete Sewer 


CONCRETE SEWER BUILDING 


The method of concrete sewer con- 
struction adopted in Paris, Ill., where 
3,834 ft. of 5-ft. sewer and 710 ft. of 
3-ft. sewer was laid, is here clearly 
shown. These sewers were constructed 
in halves, collapsible steel forms be- 
ing used. The lower half of the 5-ft. 
sewer was reinforced with three ™%-in. 
rods running horizontally, one rod be- 
ing placed near the outside of the con- 
crete at the bottom, and one rod on 
each side. When the lower half was 
set to such a degree that it would 
stand working on, the upper half was 
constructed, this section being rein- 
forced with expanded metal, the long 
dimension of the mesh running length- 
wise of the sewer. 

By this method of construction, an 
average of 59 ft. of sewer was com- 


Completing the Upper Half, with Expanded Metal 
as the Reinforcing 


pleted for each 10 hours of work. The 
working organization consisted of a 
foreman and 14 men, who made all ex- 
cavation and did all form and concrete 
work. 


FRENCH AUTO EXPORTS 
AND IMPORTS 


Although the number of foreign au- 
tomobiles sold in France is still far 
below the number France exports, the 
import is steadily mounting, partic- 
ularly of American cars. The total 
number of automobiles imported by 
France in 1911 was three times as 
great as for the year 1910. The num- 
ber of French automobiles sold in the 
United States, however, is still, accord- 
ing to French figures, about 95 per 
cent higher than the American export 
to France. 
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Courtery of Collier's Weekly 


Night Photograph of the New York Public Library Building 


STREET LAMPS GIVE LIGHT 
TO MAKE PHOTOGRAPH 


An unusual photograph was recently 
made of the front of the new Public 
Library Building in New York, the 
picture being taken at night by the 


light of the street lamps opposite the 


building. The photograph is regarded 
as an excellent specimen of photog- 
raphy as well as a clear picture of the 
library building, which has _ excep- 
tionally dignified lines. The absence of 
glaring lights about the building is 
noticeable, at the same time every por- 
tion of the front is adequately lighted. 


SPRING-BUFFER STRINGERS TO 
GUARD LOCK APPROACH 


Fenders in the form of a continuous 
line of beams or stringers, 12 by 16 in. 
in section, suspended by short chains 
or hangers and bearing every 5 ft. 
agaifist castings supported by four heli- 
cal springs, placed in cups in the con- 
crete, will protect the walls of the 
approaches to the Panama Canal locks 
against damage from the ships. 

The approach to the locks is formed 
by an extension of the center wall to a 
distance varying from 1,445 to 1,700 ft. 
beyond the first lock gates, and by 
wing walls which make an angle of 
about 30 deg. with the outside walls 
and-extend 300 to 400 ft. beyond them. 


When the ships bump against these 
walls as they are hauled into the locks 
by the electric towing locomotives, the 
stringers will take the shock. The 
hangers are located every 15 ft. along 
the walls. The line of stringers on the 
lower approach walls at Gatun will 
have a length of 1,202 ft., and the 
shortest line will be 970 ft. in length, 
on the upper approach wall at Gatun. 
In all the locks there will be 48 rows of 
stringers, requiring 31,659 ft. of timber. 
On all the walls but the upper ones of 


Vessel as It will Pass through Canal Lock, Showing 
Stas Fenders That will Protect the Approach 
alls 
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the Miraflores and Pedro Miguel locks 
there will be a double line of buffers on 
each wall, the upper buffer being 
placed 2% ft. below the top of the wall, 
and the second one 10 ft. below the 
top. The buffer castings required will 
weigh 2,659,904 Ib. 


ELECTRICALLY HEATED 
SERVING TRAY 


An electrically heated serving tray 
of interesting design has been invented 
by a Detroit woman. Extending across 
the flat bottom of the tray on the un- 
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Serving Tray Heated by Electricity, Compartments 

Separated to Show Construction 
der side is a sheet of asbestos, the 
heat unit being attached to the under 
side of the asbestos. The flat-bottom 
casing entirely surrounding the heat 
unit has vent apertures in its upper 
portion, whereby heat generated by 
the unit is allowed to escape from the 
casing so as to preserve it in a cool 
condition. This casing is asbestos 
lined, 


PERFUMED ASEPTIC GAUZE 


Searching for a sterilizer that would 
have none of the objectionable fea- 
tures of those ordinarily used, which 
are either offensive to the smell, irri- 
tating and violent in their effect, or 
poisonous, a famous French physician, 
Dr. Championniére, has recently suc- 
ceeded in compounding a sterilizing 
agent which he calls “berlagero,” be- 
cause it is composed of the essential 


oils of bergamot, lavender, geranium 
and rosemary. The “berlagero” gauze 
has been used extensively for dress- 
ing wounds of all kinds, says La Na- 
ture, and found to be a perfect steril- 
izer. Besides, it has the valuable 
property that it may be left on the 
wound for several days without dan- 
ger. Hence the wound need not be 
dressed so often, which is a distinct 
advantage. 


PIONEER’S MONUMENT TELLS 
A STORY 


While there are endless attempts to 
lend charm and poetry to the monu- 
ments in memory of the dead, it is 
seldom that the true 
note is struck. In fact 
“graveyard poetry” too 
often furnishes atheme , 
for the professional hu- of 
morist. In this photo- 
graph of the simple 
stone raised over the FHIELSCHED 
grave of a_ western 
pioneer, however, it 
seems that the idea of 
rest after many stren- 
uous years has been 
well expressed. The 
miner’s cabin, such as 
he raised with his own hands, the 
closed door, the idle gun and the 
miner’s tools leaning beside the tunnel 
entrance where he sought for precious 
ore, all these tell in symbols what the 
epitaph repeats in a few simple and 
touching lines. It reads: “After a rest- 
less life of toil and travel over moun- 
tains and streams, he has found a home 
at last.” Over the cabin door is in- 
scribed the single word “Peace.” 


Beckern 


BRIDGES COLLAPSE UNDER 
WEIGHT OF ENGINES 


The new conditions under which 
farmers are working is not more 
clearly illustrated than through two 
accidents which recently happened and 
which prove that stresses provided for 
in the construction of bridges over 
small streams or gullies a few years 
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Photo by J. W. Fry 


Threshing Machine and Engine Which Crashed through a Bridge over the Jim River in South Dakota 


ago were considerably less than are 
required by the traffic on the country 
roads today. In different sections of 
the country, traction engines drawing 
agricultural machines crashed through 
bridges built but a short while ago. 
One accident occurred near Yankton, 
S. D. An engine drawing a threshing 
machine broke through a bridge over 
the Jim River. The engine went all 
the way through to the river, but the 


threshing machine was caught on pro- 
jecting timbers and did not touch the 
water. The engineer was thrown into 
the water but was unhurt. 

A similar accident occurred near 
North Platte, Neb. Here, however, 
the bridge collapsed and fell into the 
stream. An investigation is said to 


have shown that weakness of the steel 
supports of this bridge caused its col- 
lapse. 


Bridge near North Platte, Neb., Which Collapsed with the Weight of a Threshing Machine and Engine 
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View of a Projected Cellular Reinforced-Concrete Dam from the Rear or Down-Stream Side 


AN INEXPENSIVE CELLULAR REINFORCED- 
CONCRETE DAM IDEA 
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Cross-Section of the Dam, Showing the Cellular 
we Construction Filled with Earth and 
ock 


In endeavoring to meet the demand 
for a cheap but substantial type of dam, 
having all the resistant qualities of the 
monolithic type without the expense of 
that type, one engineer has designed 
a cellular dam. He takes reinforced 
concrete as the most suitable material 
to furnish strength, and earth or rock 
as the most suitable to furnish weight, 
and, by combining the two in a cellular 
form, believes he has evolved a dam 
that is safe, strong, self-contained, and 
cheap. 

The dam is built in the general out- 
line of a solid concrete dam, but in- 
stead of being solid concrete it is con- 
structed like a honeycomb, the cells be- 
ing vertical. After the concrete work is 
finished, the cells are filled with earth 
and rocks laid down in water, so that 
the dam becomes practically 2 solid 
mass, the concrete giving the required 
strength, and the filler the necessary 
weight. 

This engineer, in fact, says he sees 
no more reason in using a solid con- 
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crete dam than in using a solid bar of 
iron for an automobile axle. He says 
that the dimensions of a “gravity sec- 
tion” or “heavy masonry” dam are 
determined, not from a consideration 
of the strength of the material used 
in resisting tensile or compressive 
stresses, but by making it of such size 
that weight alone enables it to resist 
the overturning force of the water. 


BRITISH-BUILT DREDGER 
FOR PANAMA CANAL 


An extremely powerful dredger of 
the bucket-hopper type has been built 
in Scotland to the order of the United 
States government for carrying out 
some of the most difficult under-water 
cutting to be done in completing the 
Panama Canal. 

The dredging gear is exceptionally 
massive, and is arranged to give three 
speeds of buckets to suit the various 
kinds of material to be dealt with. 
Two sets of buckets are provided, one 
for dredging soft material and one for 
dredging stiff clay. The bucket lad- 
der is a steel girder of exceptional 
strength, and the bucket chain is un- 
usual in its massiveness. The ladder, 
with its chain of buckets, links and 
pins, weighs more than 240 tons. The 
bucket ladder is designed for dredging 
to a depth of 50 ft., and the hopper ca- 
pacity of the dredger is 1,200 tons. 


Ad (Z2— we 


MEASURING DEVICE FITS CAR 
FOR ITS DRIVER 

That the driving seat of an automo- 

bile be shaped and built to fit the long 

or short, fat or lean figure of its owner- 


Measuring Device Designed as a Means of Fitting 
the Driving Seat of an Automobile to Its Driver 


driver is being felt to be more and more 
essential by automobile manufacturers, 
One type of device designed to facili- 
tate the taking of measurements is here 
shown. The seat bottom may be 
raised and lowered evenly or on a 
slant, the angle of the back varied, 
and the steering shaft shortened or 
lengthened. 


This Powerful Dredger was Built in Scotland for the United States Government, and will be Used on 
Panama Canal Work 
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TEN YEARS’ PROGRESS IN THE AUTOMOBILE 


From the Motor, London 


THE MOTORCAR OF 1902 


The motor: engines with one, two and 
four cylinders. 

Connected by much piping. 

Separate cylinder castings. 

Small range of flexibility. Efficiency 
low, owing to a number of causes 
then unknown. 

Camshafts driven by spur gears. 

Exposed valves. Noisy valve gear. 
Valves generally too small, and 
generally rendered inaccessible by 
contiguous gear. 

Radiator of gilled tubing with ex- 
posed gills. 

Radiator, in many cases, carried be- 
low frame and liable to become 
mud-coated. 


Lubrication: Drip sight-feed lubricators 
with many pipes; reservoir usually 
on dash. 

*Pressure-feed arrangements liable to 
become choked. 


Ignition: Coil and accumulator. Tube 
ignition considered by many as 
useful for emergencies. 

Carburation: Most uncertain, owing to 
liability to recondensation. Start- 
ing up, very often difficult. Petrol 
consumption excessive. Efficiency, 
therefore, low. 

Clutch: Leather-faced cone, seldom re- 
movable without affecting other 
units. 

Gearbox: Meshing gears. Gear control 
on a quadrant. Gear-changing on 
some cars quite an art. 

Transmission: Chain drive to rear axle. 
Chains liable to become choked 
with dirt and to stretch. 

Brakes: Extertfal band brakes. 

Springing: Not suitable for varying 
loads or bad roads. 

Accommodation: Usually for four peo- 
ple in cramped and uncomfortable 
positions. Seating high+and ex- 
posed. Dust-raising and dust- 

holding bodies. 


THE MOTORCAR OF 1912 
The motor: Engines with one, two, four, 
six and eight cylinders. 
Cylinders cast in sets of two, three, 
or four. 
Great range of flexibility. Greater 
efficiency with smaller engines. 
Silent chain drive to camshafts. 
Inclosed valves, quite silent in ope- 
ration. 
Desaxé crankshafts. Sometimes de- 
saxé camshafts. 
Radiator framed honeycomb or gilled 
tube. 
Concealed gas and water and oil 
pipes. 
Complete accessibility. 
Lubrication: Pump-circulated lubrica- 
tion, with single lead to and from 
small indicator on dash. 


Oil-ways cast through crankcase. 


Ignition: Magneto general. Supple- 
mentary ignition on some cars. 


Carburation: Much more reliable and 
automatically adjusted to engine 
speeds. 

Self-starters (by compressed air, 
electric current, or foot pressure) 
gaining favor. 


Clutch: WLeather-faced and metal-to- 
metal—easily removable. 


Gearbox: Chain-driven gear shafts just 
introduced. Gears controlled 
through a gate. 


Transmission: Silent bevel and worm 
drives to rear axles. 


Brakes: Internal expanding brakes. 


Springing: Well designed for varying 
conditions. 


Accommodation: For five or seven per- 
sons in absolute comfort. Seating 
low and protected. Flush coach- 
work, Clever double-purpose 
bodies. 


Cross Section of Pelican Wing in Block cf Paraffin 


STREAMLINE FORM IN AEROPLANE 
DESIGNING 


By VICTOR LOUGHEED 


This article is a continuation of the one published under the same title in the December issue of 


Popular Mechanics Magazine. 


In it Mr. Lougheed amplifies his data concerning the energy required 


to move objects of different form through the air, and suggests the practical application of this data 


to the forms and structures of future aeroplanes. 


S was suggested by the writer in 

the previous article, such exten- 
sive minimization of the forward re- 
sistances as is evidently feasible in a 
well-designed aeroplane, through the 
use of streamline sections for abso- 
lutely every part of the machine, can- 
not prove otherwise than of most mo- 
mentous effect upon the problem of the 
energy required for human flight. 

It is reasonable to assume that in 
nature’s mechanisms of flight are em- 
bodied answers to all the problems of 
flight, awaiting for their discovery and 
utilization only the analyses and appli- 
cations of sufficiently persevering and 
resourceful investigators. In no re- 
spect is this more apparent than in 
the differences between the efficiencies 
of the birds and the best aeroplanes. 

To visualize this difference for the 
lay reader, it may be well to use an 
analogy that will be readily grasped 
by the non-technical mind. Assuming 
the ratio of 1 to 320, mentioned in the 
previous article, as that subsisting be- 
tween the lift and drift in the cases of 
certain birds that were carefully ob- 
served, from this it must appear, by 
the simplest arithmetical application of 
the parallelogram of forces, that in 
calm air a machine equally efficient 
could from a height of one mile coast 
by the impulse of gravity alone to a 
distance of 320 miles before losing its 
altitude. Upon first consideration, this 


seems almost an incredible flatness of 
gliding angle—but consider the matter 
another way. Almost every one knows 
how easy it is to slip on a very slight 
slant on an icy sidewalk, when the ice 
is wet, as, for example, on a sleety 
day, and a little thought will compel 
the realization that such a slant needs 
far less than a descent of one foot in 
320 to permit pretty rapid sliding, espe- 
cially if there were eliminated the air 
resistance, which at high speed is the 
most considerable retarding factor. 

In considering the applications of the 
true principles of the streamline form 
to aeroplane designing, the writer came 
to the conclusion that the wings of 
birds offered a field of research that 
had not previously been properly ex- 
ploited. To test this belief, with the 
assistance of Messrs. Edward Andrews 
and Ray Acre, he initiated last winter 
(1910-1911) some novel and thorough 
investigations into this interesting sub- 
ject. The result was most surprising, 
in that it confirmed a previously enter- 
tained though then somewhat uncer- 
tain opinion to the effect that no ac- 
curate determination and publication of 
bird-wing sections had_ theretofore 
been made, 

Doubtless the new results secured, 
and herein made public for the first 
time, differ so widely from previous 
work directed to the same object, 
chiefly because of the method employed 
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by the investigators in the present in- 
stance. This method was to take 
the wing from the freshly killed bird 
and fasten it in a wooden box, into 
which melted paraffin was immedi- 
ately poured. When the paraffin had 
hardened, the 
whole mass—box, 
paraffin, wing, and 


chief points in which the bird-wing 
form differs from the usual aeroplane- 
wing form. 

These points of difference are two in 
number: First is the presence of an 
enormously thick and deeply down- 
turned front edge; 
and second is the 
gradual modifica- 


all—was cut into tion from base to 
regularly spaced tip. 

sections with an Thin-Section Aeroplane Surface and Air Stream, Show- The reasons 
ordinary handsaw. ing the Formation of a Vacuum at the Point A commonly oe 


In this way there 
was obtained the 
most perfect and 
accurate data that 
it seems possible 
to secure in the 
way of exact in- 
formation concerning the real form of 
-bird’s wings. This will be very appar- 
ent from the accompanying reproduc- 
tions of the wing sections and plans of 
six large birds, and in the photographic 
reproduction of the cross section of the 
pelican wing in a block of paraffin. 

It is, of course, to be understood that 
a bird’s wing may, and probably does, 
undergo minor changes in form when 
it is carrying the weight of the bird in 
the air, but the extent of such changes 
cannot in any case be very great, and 
presumably is quite slight. This is be- 
cause a bird’s wing is for the most part 
very strong and stiff, while the flexibil- 
ity of its weakest portion, the rear edge, 
undoubtedly is offset in large measure 
by pressure acting on the back of the 
wing in flight, in such manner as to 
counteract much of the pressure be- 
neath the rear wing edge. The fact 
that there does exist such a pressure 
must, moreover, largely discount the 
deductions of Lilienthal and others as 
to wing deformability, when it is con- 
sidered that their tests were made by 
loading inverted wings with sand and 
the like, with no consideration of the 
fact that under normal conditions 
pressures act against the back of a 
wing, counteracting a part of the load. 

As a result of thorough investigation, 
it is most informing to summarize the 


Surface 


Thick-Section Aeroplane and Air Stream, Showing the 
Even Flow of the Fluid over All Portions of the 


vanced against 
the propriety of 
following nature 
in the aeroplane 
wing likewise are 
two in number. 
First it is argued 
that the thickness of the front edge is 
a necessity to provide for the thick 
bones of the wing, which lack the re- 
inforcement of wire bracing with which 
the wing bars in an aeroplane can be 
provided, while the second supposition 
is that the modification and the depth 
of curve are involved by the flapping 
rather than by the gliding function of 
the wing—it being, of course, a fact 
that the most highly specialized soar- 
ing birds must on occasion be capable 
of flight by flapping. But it*is also a 
fact that the most highly specialized 
flapping birds are in many cases good 
gliders. Moreover, there is every 
reason for supposing that even steady 
flapping, or “rowing flight,” as it has 
been aptly termed, involves a gliding 
action of the wing—either simul- 
taneous or intermittent with the for- 
ward-and-back propelling movements. 

And as careful analysis thus sug- 
gests that the common reasoning is 
somewhat specious, experimental in- 
vestigation seems to go further than 
this, and prove it to be absolutely un- 
founded. 

In formulating the laws of flight, it 
is well to note that throughout all of 
the wonderful perfection of nature 


there is nothing more evident or im- 
pressive than the perfect interrelation 
And, if 


of all laws and all structures. 
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the thick front edge is demanded in 
the bird’s wing by virtue of a struc- 
tural necessity, this is no reason what- 
ever for supposing that it is not equally 
required by aerodynamic conditions. 
Indeed there is more reason, as there 
is more evidence,‘ for supposing it to 
be required to meet an aerodynamic 
need, than there is for supposing it to 
be demanded merely to accommodate 
a structural necessity. 

While the inference from this dis- 
cussion is not that man would do well 
to imitate nature exactly in the design 
of his aeroplanes, yet even so imitative 
and, from present standpoints, so rad- 
ical a policy, could hardly afford poorer 
results than are manifest in the out- 
rageous weakness and ineffi- 
ciency of many modern aeroplanes. 

The one obvious argument against 
arbitrarily copying the wings of the 
largest bird, magnified to a scale to 
carry a man, is that the difference in 
size might demand a change in form. 
This undoubtedly is the case, but when 
it is considered that condors’ wings 
are enough like those of a swallow to 
suggest that either a swallow with 
small condor wings, or a condor with 
magnified swal- 
low wings, could 
fly in some sort of 
fashion—at least 
as well as some 
aeroplanes — it 
seems clear that 
such differences 
as exist relate to 
minor questions of 
the efficiency and 


gross 


the manner. of 
flight, rather than to the 
fundamental one of its ac- 
complishment. 

I 


Still more convincing is 
the further observation that 
the condor weighs 660 times 
as much as the _ swallow, 


‘laws of wing design, which hotd sub- 


stantially good for a multiplication of 
660, do not require to be revolutionized 
for a further multiplication of 16. 

It is a suggestion of some signifi- 
cance in this connection that models 
afford a much closer check than does 
a large machine upon the quality of a 
result, because the size of a model may 
render it more directly and readily 
comparative with the results that can 
be shown to be secured by the birds. 

Evidently, for example, in compar- 
ing a bird with a model of the same 
size, area, and weight, not until the 
model affords a similar flatness of glid- 
ing angle, as high and efficient susten- 
tion, and as low forward resistance, 
can man consider himself demonstrated 
capable of applying all that the bird 
embodies and that his present models 
and presumably, therefore, his large 
machines—do not. 

The fact that models are not gen- 
erally built that compare in any degree 
favorably with the birds, thus construes 
itself into a most conclusive condemna- 
tion of the inefficiencies of present-day 
aeroplanes. 

It might be easy to argue, of course, 
that a proper 
reason for aero- 
planes differing so 
widely from bird 
forms might be 
found in the 
greater size of the 
aeroplanes de - 
manding some dif- 


Suggested Construction for > . 
an Aeroplane Wing, Designed to fere nce m condi 
Resemble a Bird’s Wing Frame tions and con- 


struction, but this 
argument at once becomes 
untenable in the face of the 
showing that a similar short- 
coming exists in models as 
compared with birds, in 
which case there is not the 
size difference to be cited 


while some of the lightly 


Suggested Method of 
Building up Aeroplane 
Struts to Secure Stream- 


as the reason for it. 


built man-carrying  aero- 
planes have weighed as little 
as 16.times as much as the condor. 

Certainly it seems reasonable that 


Latter 


line Reaction against the 


In the writer’s knowledge 
of the art, and with the 
exception of certain recent instances 
in which he has been personally con- 
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cerned, no one has ever made a model 
in the way of an exact copy of any bird 
—of exactly the same size and propor- 
tions—and certainly until this is done 
and the results noted the field of model 
experimentation scarcely can be con- 
sidered exhausted. Indeed, it in all 
probability is. an absolute fact that 
prior to the publication of this article 
no accurate and systematic determina- 
tions of bird’s wing sections had ever 
been made and the results made public. 

Though not always so considered, 
especially by the rank and file of in- 
adequately equipped experimenters, the 
absolute basis of all aeroplane flight is 
and always must be the wing, making 
the questions of wing forms and wing 
construction really the most important 
that the practical aviation engineer has 
to face. 

And that a thorough knowledge of 
wing design, in combination with a 
proper conception of the action of a 
wing in the air, is the most important 
equipment an aeroplane designer can 
possess is a fact so evident that it can 
scarcely be gainsaid. 

Since the forms and functions. of 
wings constitute the absolute basis of 
flight, it follows that for a complete 
understanding of the laws governing 
this most wonderful of nature’s 
phenomena, no investigation can delve 
too completely or exhaustively into the 
many questions concerning wing de- 
sign and wing action. As summed by 
the late Professor Montgomery in the 
introductory paragraph of an unpub- 
lished paper, which the writer sincerely 
believes to be one of the most profound 
and illuminating contributions ever 
made to the literature of flight, he de- 
clares, with a truly remarkable insight 
when the time of writing is considered, 
that, “The wing of a bird resting upon 
a current of air, though the ideal of sim- 
plicity, is nevertheless as worthy the 
deepest study as the indifferent-shaped 
piece of lodestone, which carries in its 
bosom the wonders and mysteries of 
electrical science. As the one performs 
its operation without visible move- 
ment, by mysterious power, and excites 
ceaseless investigation, so the former, 
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poised in the air, develops and perpetu- 
ates a series of operations according to 
a code of mathematical laws, whose ex- 
istence is unsuspected and whose secret 
workings, wonderful in the extreme, 
suggest further inquiry into the rela- 
tions of forces.” 

The most fundamental function of 
an aeroplane wing is the sustentation 
of the machine to which it is attached. 
All other considerations concerning its 
design are secondary to this, which has 
to do most directly with the means 
whereby a heavy and substantial struc- 
ture of solid materials can be made to 
rest and move about so securely upon 
an invisible highway of elastic fluid 
which in its ordinary manifestations 
appears so imponderable that the re- 
sult secured has almost the seeming of 
something miraculous. 

Perhaps the readiest means of vis- 
ualizing the idea that under suitable 
conditions the free air of the atmos- 
phere can become a most tangible sub- 
stance, fully capable of transmitting 
and reacting to the most violent forces 
applied to it, is to cite the effects of 
winds. No one, who will think of the 
times he has had to lean heavily into 
the teeth of a gale, or who has had to 
resist being blown from the roof of a 
building or the deck of a vessel, will 
fail to remember the sensation as that 
of being upheld or thrust against by 
something almost like a solid sub- 
stance. And if there be further con- 
sidered the similar violence of the wind 
experienced in a speeding automobile 
or an open railway car, it at once is 
evident that it matters little whether 
the air be moved against a resisting 
object, or the object against the air. 

Wind pressures against plane sur- 
faces have been extensively investi- 
gated by many engineers, largely with 
reference to the force of their effects 
upon the integrity of high buildings, 
bridges, and the like. These investi- 
gations have led to the compilation of 
tables, which are commonly used by 
architects and engineers for the com- 
putation of wind stresses on tall and 
exposed structures. The absurdity of 


continuing to apply these tables to the 
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“head resistances” of aeroplanes, in the 
face of what the writer has dem- 
onstrated with reference to the reaction 
recovery of the most of the energy ex- 
pended in moving a properly formed 
body through a fluid, is a folly so seri- 
ous that it is to be hoped for the ad- 
vancement of flight that it will not be 
long persisted in. 

In conclusion, it may seem to the 
casual reader a venturesome thing to 
offer even a suggestion of the extensive 
development of aerial vehicles that is 
quite upon us. Yet it is to be remem- 
bered that even the most accustomed 
forms of modern transportation—the 
railway, the steam vessel, the bicycle, 
the automobile, etc., all had their very 
inception actually or almost within the 
lifetimes of people now living, while, 
without exception, their development 
from the experimental state to the 
status of unquestioned utility has cov- 
ered much shorter periods. 

Certainly it cannot be escaped or 
overlooked that the atmosphere as a 
medium of travel affords more room 
with less limitations than apply to any 
other mode of transportation; that it 
is the medium used by birds for the 
transportation of considerable weights 
at great speeds with absurdly small 
power—many times less than man has 
available for the same use—and that, 
though the bird possesses the almost 
inimitable co-ordination of animal 
mechanism, man has_ nevertheless 
proved already capable of imitating this 
co-ordination and control not only in 
a considerable degree, but also with re- 
markable success and safety—the lives 
so far lost in this growing conquest of 
the air with heavier-than-air machines 
being much smaller for given distances 
traveled than proved the case in the 
development of apparently much safer 
means of terrestrial and aquatic travel. 

Indeed, so far has aeroplane design 
already progressed, the one great re- 
maining problem has become that of 
aeroplane efficiency—to the solution of 
which the writer believes that he has 
been herein privileged to point the 
way. 


Turkey Buzzard 


Wing Plans and 
Wing Sections of 
Six Common 
Birds 
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SPRAYING VINEYARDS IN 
FRANCE 
A method of spraying vineyards 


much in vogue in France is here shown. 
Two compressed-air sprayer tanks are 


A Pack-Horse Outfit for Spraying Vineyards 


strapped to the horse’s back and the 
liquid is discharged through a pipe 
having six spray heads. The discharge 
pipe is supported in position back of 
the horse by means of the two pipes 
connecting it with the supply tanks. 


IS IMPORTED ELECTRICITY 
SUBJECT TO DUTY? 


The municipal authorities of Copen- 
hagen, the capital of Denmark, propose 
to buy electricity for lighting and 
other purposes from a power station 
at Trollhattan in Sweden. This, how- 
ever, brings about a peculiar situation. 
Coal is liable to duty in Denmark and 
the government must decide whether 
duty should not also be paid on elec- 
tricity, and solve the problem of finding 
an equitable rate of duty as compared 
with that imposed on coal. Tariffs in 
Denmark are not, excepting in a few 
instances, figured on an ad-valorem 
basis, 


CA railroad line is contemplated from 
Egypt to India, running across North- 
ern Arabia and through Central Persia, 
wholly in territory where British in- 
fluence is predominant. The line would 
shorten the journey from Egypt to 
India by no less than six days. 


A BIRD MARKET THAT IS 


To people who love birds and small 
animals, a visit to the ordinary bird 
store, where the little feathered crea- 
tures are prisoners in tiny 6-in. boxes 
in semi-darkness, foul air and dirt, is 
a painful experience, altogether too 
suggestive of a penitentiary. But a 
visit to a certain bird market or store 
in Los Angeles, owned by a lover of 
nature who has always had a passion 
for collecting rare and beautiful pets, 
though only recently commercializing 
his hobby, leaves no such impression. 

It is said that there is no other such 
bird store in the world, and that even 
the finest public aviaries in the great 
metropolitan parks do not, in many 
respects, compare with it. It comprises 


about 18,000 sq. ft. of ground, placed 
under wire netting, plentifully shaded 
by acacias and palms, provided with 
grass and flowers among which the 
birds fly or run about seeking food, 


“PARADISE” 


and supplied with fountains and ponds 
for the water fowl. It is all open to the 
public, and any one can walk along the 
gravel paths, with doves, quail, and 
other shy birds almost under foot. 
More than 1,500 birds, comprising 
about 80 varieties, some of them ex- 
ceedingly rare, are at present accom- 
modated. Among them are “bleeding- 
heart” doves from the Philippines, so 
called because on the pearly grey 
breast of each is a dull red stain ex- 
actly like that caused by a shot wound: 
an African jungle fowl, said to be the 
progenitor of the ordinary barnyard 
fowl; a white pheasant of absolutely 
snowy plumage, and crested ducks 
from Holland. With the exception of 
the birds of prey, the birds are allowed 
the utmost freedom, and small ani- 
mals, including squirrels, monkeys, 
puppies, and rabbits run about like one 
big family. 
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Children Looking In at the Birds and Animals from the Street Sidewalk 
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Holland and Native Wild Fow!] in Unique Bird Market 
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LAMPS IN STAIRWAY WALLS ILLUMINATE 
LANDINGS 


Although the concourse and waiting 
rooms of the big Chicago & North- 


— 


Glass-Covered Lamps in the Stairway Walls of 
the Chicago & Northwestern Railroad Station in 
Chicago Illuminate the Landings 


western Railroad passenger station in 
Chicago are well lighted, an ingenious 
stair system of lights has *been adopted 
as a guard against accidents. Pocketed 
in the side walls of the main. stairway 
at each landing, where the last step 
ceases or the first step begins, are 
glassed-in electric lights. These throw 
a bright light at the points mentioned, 
drawing attention to the change. 


TO MAKE TEMPERATURE- 
PROOF TUNING FORKS 


A French scientist has made a tun- 
ing fork that, it is claimed, is not 
affected by changes in temperature, 
and is therefore invariable. The ma- 
terial used in the fork is Guillaume 
steel, also called “Invar” on account of 
its almost complete insensibility to 
temperature variations. The announce- 
ment of this discovery was made at a 
recent meeting of the French Academy 
of Sciences. 


CAn enterprising Chicago burglar has 
provided himself with a motor truck 
with which to remove his “swag” after 
he has “tapped a crib.” 


TRAMPS BUILD CHAPEL FOR AN ORDER OF MONKS 


In the hills near Garrison-on-the- 
Hudson, N. Y., is a handsome, sub- 
stantial chapel which will long with- 
stand the elements and be pointed out 
with pride by the wandering fraternity 
as a monument to unusual industry, 
for a considerable part of it was erected 
by tramps. The story of the chapel 
and the “Brother Christophers,” for 
so they are called by the monks, after 
the walking saint, Christopher, is of 
more than ordinary interest. 

About two years ago a number of 
Friars of the Atonement, headed by 
the Rev. John C. Hawes, an Anglican 
missionary from the Bahamas, who 
had been received into the Catholic 


church, selected a site for a monastery 
in the hills at Graymoor, near Garrison, 
They had no money, but set to work 
with an enthusiasm poverty could not 
dampen, and erected a log cabin, in 
which they slept in bunks, built tier 
upon tier. Sympathizers in the neigh- 
borhood supplied a few blankets, and 
those of the monks who had no blan- 
kets slept as best they could without. 
They did their own cooking, tailoring, 
sandal making, etc., and received many 
contributions, but most of these went 
to the wayfarers who were guided to 
the spot by a series of rough crosses 
placed at intervals from the base to 
the summit of the hill. 
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At Work on the Spire of a Chapel Built by Tramps and Other Visitors under the Direction of Friars 
ofthe Atonement near Garrison-on-the-Hudson, N. Y. 


At first the tramps or Brother Chris- 
tophers were given the hospitality of 
the monastery without any thought of 
worldly return, but one of the monks, 
Father Francis, proposed that they be 
set to work building the chapel. Con- 
sequently, the next tramp to arrive 
was told that the time had come for 
him to do a little work. After being 
fed he was set to work excavating for 
the foundation, was soon joined by an- 
other, and still another, and the task 
began to progress. They were fed well 
and given a good bed, and the first day 
the novelty of it all appealed to them. 
The second day, however, the novelty 
somewhat dimmed, they continued on 
their way, but others came to fill their 
places, and the chapel slowly arose, 
there always being a sufficient number 
on hand to continue the work. Some 
proved to be skilled workmen. All 
were able to do something. 

But all who have worked on the 
building are not Brother Christophers. 
Nearly every trade and profession has 
had a hand. School-teachers taking a 
vacation in the neighborhood were 


lured to the spot by the novelty of it 
and shouldered a hod with the rest of 
the workers. Few ever came to watch 
the work without taking a hand. 


A Monk and One of the Brother Christophers 
at Work 
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SECTIONAL EMERGENCY TIRE 


A sectional emergency tire designed 
to prevent a tire being ruined by run- 
ning on it in a deflated condition has 
‘made its appearance. It is mounted 
directly upon the 
deflated tire, and 
consists of three 
sections of solid 
rubber in which 
is imbedded a 
flexible rack. 
This rack  pro- 
jects beyond one 
end of each sec- 
tion to lock in 
the adjacent end of the next section, 
thus forming a hoop about the regular 
casing. 


DISEASES OF ALUMINUM 


Utensils of aluminum often undergo 
rapid changes which may result in their 
destruction. These “diseases” take the 
form of swellings, eruptions and blis- 
ters on the surface and seem to be 
caused by atmospheric agencies, such 
as variations in temperature, humidity, 
etc., or by the nature of fluids con- 
tained in the utensils. Two German 
investigators have recently studied 
these phenomena, says La Nature, and 
arrived at the result that only cold- 
rolled aluminum is subject to these 
deteriorations, while if the metal is 
rolled at a temperature of 450 deg. 
Centigrade (842 deg. F.) it is practi- 
cally immune from any but very super- 
ficial affections, which do not impair 
the durability of the utensils. 


CThe earliest use of the slot machine, 
according to the Journal of the Frank- 
lin Institute, was in the Egyptian 
Temples where the device was used to 
enable the worshiper to sprinkle him- 
self with holy water. 


@French chemists in Cochin China 
have succeeded in making a cheap and 
palatable wine from bananas. 


BEER AGED BY NEW PROCESS 


A company has been formed in 
Prague, Bohemia, to exploit a new 
process by which beer can be more 
quickly fermented or “aged” than by 
the present method of storing it in 
cellars. By this new process, in which 
the beer will be produced sterile in 
closed tanks, and will be matured and 
made ready for the market in 8 to 12 
days, the cost of production will be 
reduced about $3.25 per 100 gal., which 
would mean an annual saving of about 
$5,000,000, if all the beer made in 
Bohemia were so manufactured. About 
three months is the time for the old 
method. 

The aging by the new process is 
effected in aluminum tanks having a 
capacity of 8,000 to 10,500 gal. The 
fresh taste and smell of the beer is 
removed during fermentation through 
the action of the carbonic acid pro- 
duced, this acid being collected, 
washed, and purified, then again forced 
through the beer. The entire process 
requires continual washing and refin- 
ing. 


DRYER FOR FERROTYPES 


A handy device for the quick drying 
and polishing of ferrotypes has been 
placed on the market. Made of brass 
and_ provided 
with an_ inside 
double — burner 
and a safety air- 
tight alcohol 
tank, it can be 
easily attached 
to any kind of 
tripod. It is 
claimed that by 
this system of drying ferrotypes the 
emulsion will not get soft or become 
discolored, and that a glossy finish 
will result no matter how cheap the 
plate used. 


CAn Indiana man has invented a form 
of scissors provided with a guard, so 
that buttons can be cut from cloth 
without injuring the cloth. 
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HERE'S a car of ancient race 
Called * the Wagon” ‘round our place: 
It's mildewed and its tires are en potage. 
Back in 1904 
Folks admired its stroke and bore — 
Now it's doing errands ‘round the old 
garage. 
Though its oil cups leak and drip 
And its cylinders they skip, 
Experts say it was a racer in its day, 
That it won a prize or two— 
Now, alas! it's overdue 
And its driver sings this melancholy lay: 


“Bring the Wagon home, John, (close 
harmony) 

It cannot last for long. 

The racing blood was proud of it 
When you and I were young: 

It once went 60 miles an hour — 
A record for its time. 

To drive it 60 miles a year 
Today would be a crime.” 


Though it belches smoke behind 
And the gears — gee, how they grind! 
And the poor exhaust's exhausted, so they 
say: 
It has sporting spirit yet — 
There is life in it, you bet! — 
Why, you should have seen ‘er speed it 
yesterday 
When-the road she tried to crab 
From a wheezy taxi-cab— 
Nearly won —and then she stalled, the dear 
old tub! 
For her engine got a “ stitch” 


Bring Wagon” Home, John 
By WALLACE IRWIN 


(A Popular College Air Adapted for a Chauffeur’s Quartette) 


And she stranded in a ditch 
With her differentials wrapped around her 
hub. 


“Bring the Wagon home, John, (close 
harmony) 

She's useless as a hack — 

Her tonneau is the antique style 
That has a door in back. 

She's modeled after Noah's Ark, 
Her whims amuse the boys; 

But what she lacks in style and speed 
She sure makes up in noise!” 


So she stands, a relic ripe 
Of the old steam-roller type. 
Like some queen who's much too old to 
reign, and won't. 
Such renown of former years 
Clings about her spavined gears 
That we ought to take our caps off—but 
we don't. 
From her sprockets to her clutch 
She has cost so doggoned much — 
Counting accident insurance and repairs — 
That we often tell the boss 
How she’s running at a loss, 
So we coax him with this string of college 
airs: 


“Let's leave the Wagon home, Boss, 

For she’s a public ‘queer’. 

Just leave her in the chicken-yard, 
A home for Chanticleer 

She may be resurrected, Boss, 
Upon the Judgment morn — 

For ‘er only part that's still O. K., 
By jingo. is ‘er horn!” 
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THE RELATIONS OF CHEMISTRY AND ENGINEERING 


“Chemical engineering,” a profession 
combining chemistry and _ engineer- 
ing, will be one of the most important 
callings of the coming industrial era, 
says John B. C. Kershaw, in an article 
in Cassier’s Magazine. 

The writer states that recently he 
had some correspondence with one of 
the most notable and successful Eng- 
lish electrical engineers of the present 
day upon the relations of chemistry 
and engineering, and in the course 
of this correspondence the latter ex- 
pressed the opinion that the chief work 
of the industrial era which is now 
dawning will be carried out, not by 
chemists, and not by engineers, but by 
men who combine a working knowl- 
edge of both chemistry and engineer- 
ing, who will as time passes on form 
a new profession of “chemical engi- 
neering.” 

The material and industrial progress 
of the nineteenth century from its 
dawn to its close was dominated by 
the engineer, and the chemist, except- 
ing in Germany, was relegated to an 
inferior and much more humble posi- 
tion. 

The writer points out the important 
part played by the chemist in the de- 
velopment of the steam engine, the gas 
engine, the manufacture of steel and 
cement and the separation of metals 
from ores. 

The twentieth century will, no 
doubt, be marked in the history of 
the world’s manufacturing industries 
by the success of the efforts made to 
utilize “waste products,” and in this 
field of activity the chemist or chem- 
ical engineer will again take the lead- 
ing role. Power from the waste 
gases of blast furnaces is already 
generated upon a large scale, both on 
the Continent and in this country. 
There is little reason to doubt that, 
as time passes on, this hitherto wasted 
source of energy will be more and 
more utilized for various purposes. 
But the design and control of large 


gas engines of 1,000 hp. and operating 
with blast-furnace gas demand chem- 
ical knowledge, and any larger installa- 
tion of this kind can only be erected 
and run with success by men possess- 
ing both a chemical and engineering 
training. Gas analysis will, in fact, 
form a regular feature in the operation 
of any large plant for generating power 
from blast-furnace gases, and the man 
in charge must be able to interpret the 
results obtained rightly, if the highest 
economy is to be attained. 

Waste products containing combus- 
tible matter are now burned in special 
forms of furnace or are utilized in 
gas producers, in order to recover the 
heat value of the combustible, and 
here again chemical and engineering 
knowledge is required in order to de- 
sign and work the furnaces or pro- 
ducers with the maximum of effi- 
ciency. Refuse destructors also de- 
mand similar qualification in those 
who design and control them. 

The manufacture of useful prod- 
ucts from the slag of blast furnaces 
and from the clinker of furnaces and 
destructors is another branch of mod- 
ern industry that is growing rapidly 
in importance and in which large 
profits can be made. ; 

The manufacture of artificial stone 
and of building slabs from the 
clinker of destructors and other simi- 
lar types of furnace is also a_grow- 
ing industry, and one in which a 
knowledge of both chemistry and en- 
gineering is demanded. 

There are many other manufacturing 
industries in which a more extensive 
knowledge of chemistry is of supreme 
importance for those who are in posi- 
tions of authority. The aniline-color 
industry is perhaps the most notable 
example of a large industry created by 
the labors of the chemist in his labora- 
tory. Other manufactures similar in 
character are those of artificial indigo, 
madder, silk, rubber, leather, wood and 
ivory, and last but not least, that of 
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artificial nitrates from the air. In all 
these manufactures engineering and 
chemical knowledge must be combined 
in order to obtain the best results, and 
it would be difficult for either an engi- 
neer or chemist alone to overcome all 
the difficulties met with. 


GEAR LEVERS WITHIN DOOR 
PANEL 


An ingenious disposition of the con- 
trol levers of automobiles having the 


four-door type 
of body has 
been made by 
one of the 


American com- 
panies. Instead 
of placing both 
levers outside 
or inside the 
panels, or plac- 


ing the emer- 
gency lever 
outside and the 
gear shift in- 
side, this com- 
pany places 


both levers within the panel, as shown 
in the illustration. Thus, the straight- 
line effect of the body is not marred by 
outside levers, nor is the driver incon- 
venienced by having them on the in- 
side. 

The tops of the levers protrude 
just high enough above the panel to 
give a firm handhold. The gate of the 
gear-shif: lever is in the top of the 
panel. 


AN AEROPLANE SPEEDOMETER 


A very successful, while at the same 
time a very simple, aeroplane speed- 
ometer is that illustrated in the accom- 
panying view of a portion of a Maurice 
Farman biplane, on which it has been 
extensively experimented with. 

As shown in the illustration, the es- 
sential elements consist of the large 
ball against which the wind pressure 
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Speedometer Attached to Aeroplane Fusilage 


acts, the heavy ball weight below, and, 
connected to these and pivoted on the 
same support, a long indicating arm 
working over a sheet-tmetal sector. 

The proportioning is such that with 
a uniform calibration on the scale, the 
wind pressure can be read directly in 
miles or kilometers per hour. In addi- 
tion to its function as a speed indi- 
cator, the device also shows any longi- 
tudinal tilting of the machine, it act- 
ing in this case as a gradometer. 

The new speedometer is the inven- 
tion of Captain Eteve, a well-known 
French army officer who has had much 
experience in aviation, and whose high 
standing as an engineer leads to great 
expectations of the device. 


DAMPER PREVENTS SPARKS 
GOING UP CHIMNEY 


Almost every householder will be in- 
device 


terested in a which is 
designed for 
the purpose of 
ing sparks from 
flying up the 
chimney, the 


invention hav- 
per- 


new 


ing been 
fected by a man 
whose home 
was almost de- 
stroyed by fire 
started by such sparks. The idea ts 
extremely simple and consists of the 
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attachment of a disk of wire net or 
perforated sheet iron to the spindle 
that operates the damper in the stove 
or furnace pipe. The disk is set at 


made to go with this outfit and is 
provided with a rubberized hood or 
flap which can be pulled down over the 
neck and ears. 


Automobile Having Mudguards of the Bicycle Type, Single Steps in Place of Running Boards, 
and Detachable Arm-Chair Seats 


right angles to the damper and in no 
way interferes with the manipulation 
of the latter, although it effectually 
prevents the escape of sparks up the 
chimney. 


RAIN-TROUSERS GO WITH 
RAINCOAT 


The newest thing for motorcyclists 
or automobilists is a raincoat that is 
provided with 
trousers, the coat 
and trousers being 
all in gar- 
ment. The ttous- 
ers part of the 
garment is de- 
signed only to 
cover the knees of 
the wearer and 
can be turned up 
inside the coat 
when not in use. 
To all intents and 
purposes, how- 
ever, they are real 
trousers and af- 
ford a maximum protection while 
occupying a minimum of space. 
They are made of woolen or rubber, 
as is desired, and have the appearance 
of ordinary clothing. A leather cap is 


AUTOMOBILE WITH MANY 
NEW FEATURES 


An automobile body combining the 
best features of several well-known 
types of bodies has been turned out in 
London. The mudguards are of the 
bicycle type, the front ones move with 
the wheels, and all four do not weigh 
as much as one ordinary mudguard. 
There is only one door on a side, and 
the running board is replaced by a sin- 
gle step. The seating arrangement 
comprises four detachable armchairs 
provided with deep comfortable cush- 
ions. The front seats are slidable and 
can be adjusted to the driver’s conven- 
ience, while the back seats pull for- 
ward and disclose a large mahogany 
cupboard having shelves and drawers 
for the storage of tools and small arti- 
cles, and space for two motor trunks. 
As the seats are detachable, the car 
can be used with either one, two, three 
or four seats, as desired. 


@ Pekin, China, the only world capital 
without a street-car system, is about 
to be invaded by the trolley, arrange- 
ments for the construction of an elec- 
tric line having been finally completed 
after months of negotiation. 
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First-Floor Plan 


Second-Floor Plan 


William J. Ryder, Architect 


WELL-ARRANGED PLAN FOR A $3,200 HOUSE 


There are several distinctive features 
in the plans for this frame and stucco 
house, aside from the moderate esti- 
mated cost of $3,200. The building is 
planned to have not only an attractive 
exterior, but large, sanersabhe rooms 
arranged in a most convenient manner. 
One of the features is the porch which 
is placed on the side instead of at the 
front and is reached through French 
windows from the living room and 
dining room. The interior finish 
should be simple to keep the cost with- 
in the figures of the estimate. There 


are to be six rooms, bath, and a recep- 
tion hall. The dining room is separated 
from the kitchen by a large pantry, and 
ample light is provided for all the 
rooms through an excellent arrange- 
ment of the windows. The estimate of 
the cost is based on the price of ma- 
terials in Philadelphia. 


GA French scientist attributes the 
benefit of sunlight at high altitudes 
upon persons to a preponderance of 
ultraviolet rays which induce a more 
active circulation of the blood. 
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METAL WORK AND ETCHING 
By JOHN D. ADAMS 
Part IV— Rocking Blotters and Desk Calendars 


We now come - Z. > copper and_ the 
to a rather inter- | bottom of 20 
esting feature of | gauge spring 
our desk set—the brass or bronze. 
rocking blotter, of In the right-hand 
which illus- Top N design, the side 
trate three varia- edges of the top 
tions. The one to are bent 


the left is the sim- down, which gives 
plest of all, con- the blotter a more 


isti f but t ‘ . solid appearance 
“ot got “ude of us- 
the top one of paper ing a _ lighter 


which is bent over gauge. The third 


at each end, so design is provided 
that when the with a_ knob, 


curved portion, which may be of 
covered with blot- ' P hard wood, ebony 
ting paper, is —Fz 


preferred, or else 


sprung into place in the form of a 


it will be securely N 7 small metal han- 
held. The top in dle fastened in 
this case should place with rivets. 
be of No. 16 Jhape of mets! All dimensions are 
gauge brass) or Dimensions for Rocking Blotter given in the line 


Three Styles and Designs of Rocking Blotter 
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Three Designs for Desk Calendar 


drawing except for the length of the 
spring bottom, which is 44% in. The 
various -bends are indicated by the 
dotted lines. 

The most important point in the 
construction is to secure good sharp 
bends, which can only be accomplished 
by having the metal soft, a condition 
that is easily arrived at by heating the 
brass or copper over a gas flame and 
plunging it into water. When all bend- 
ing and filing has been satisfactorily 
completed and the metal made clean, 
lay out the desired design on a sheet 
of paper and then transfer it to the top. 
Paint out the portions that are not to 
be etched, using the asphaltum or the 
regular etching enamel as sold by 
dealers in manual-training supplies, 
and then proceed with the etching in 
the two-to-one nitric-acid solution. 
The etching completed, the 
paint may be removed by 
kerosene, after which the 
metal is to be thoroughly 
cleaned. The coloring, in 
the .oxidized or verdigris 
effect as desired, is now to \ 
be attended to and made 
permanent by coating with 
lacquer. 

Those who do not care to 
take up the etching may 
make a very good desk set 
by adopting the hammered- 
copper or the brushed- 
brass effect throughout. 
is produced with the ball end of the 


The former 


“ball-peen” hammer, and is accent- 
uated by coloring and then rubbing the 
higher portions brighter. The brass 
effect is simply a matter of uniformly 
rubbing with emery cloth in the same 
direction, and is often termed “lemon” 
brass. 

The reader, it is to be hoped, will 
not mistake our motive in showing 
so many different patterns and neglect 
to have each and every piece of his set 
harmoniously etched. The patterns al- 
ready shown have been given consider- 
able variety to serve as suggestions, 
but all the pieces of any one set should 
have a like motif running through all 
the designs of the several pieces. 


Desk Calendars 


The small calendar in the center of 
our illustration is a very simple affair; 


| op ening | 


a cards 
lel 


Kear View. 
Detail of Desk Calendar 


a single piece of brass or copper is 
bent at an angle to form a base, and, 
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after etching some appropriate design 
on the upper portion, the pad from a 
small calendar is attached with shellac 
or varnish. This form of calendar may 
be made as small and dainty as de- 
sired, so we need give no dimensions. 

In the other form of calendar illus- 
trated, we have greater opportunity for 
artistic treatment. The sheet of metal 
should be about 6 in. square. Accur- 
ately lay out the rectangular opening 
in the center and then cut it out with 
a small metal saw similar to those used 
by jewelers. The purchase of this saw 
is not absolutely necessary at this time, 
as the opening may be cut with a cold 
chisel and finished with the file, or else 
it may be etched out; but such a saw 
must be procured before we reach the 
end of our series. After thoroughly 
cleaning the metal, transfer the design 
to it from the piece of paper upon 
which it has been previously drawn 
out in pencil. Paint out the not-to-be- 
etched portions, including the back and 
base, with the asphaltum paint, and 
then go on with the etching in the 
usual manner, using a photographer’s 
developing tray. After some three or 
four hours, as required, remove, and 
clean off the paint with kerosene. 

In order to hold the leaves or cards 
of the calendar proper, we must solder 
onto the back three bent strips as in- 
dicated at A in the working drawing. 
Bend these up from thin metal, and 


NAVAL DRYDOCK USED 
AS THEATER 


The huge drydock of the Puget 
Sound navy yard, at Bremerton, 
Wash., was recently converted into a 
theater for the entertainment of the 
crew of the cruiser “Colorado” and 
their guests. Two thousand enlisted 
men gathered on the big “altars” of 
the dock to see a motion-picture exhi- 
bition. The machine, owned by the 
crew of the “Colorado,” was set up 
on a lighter at one side of the dock, 
and the audience was gathered along 
the other side. 


then thoroughly scour them and the 
back with emery cloth. This brings 
us to the feature of soldering, which 
will prove surprisingly simple if gone 
about correctly. The art of soft solder- 
ing is one that has no end of uses 
among the various handicrafts and 
should be among the accomplishments 
of every amateur. The fluxing solu- 
tion may be purchased, or made as 
follows: In a few cents’ worth of muri- 
atic acid dissolve as many pieces of 
scrap zinc as possible and then strain 
the solution, which may then be used 
to solder any ordinary metal, except 
aluminum. Some wire solder having 
been procured, moisten the two pieces 
to be joined with the above solution 
and place a few small pieces of the 
solder in position. If the metal is thor- 
oughly clean and is now held over (not 
in) a gas flame, in a few minutes the 
solder will flow all through the connec- 
tion. A soldering iron may be used in- 
stead of the flame, but the latter, or 
else a blowpipe, is the better way. 
Having secured these three strips to 
hold the cards, the face should be 
cleaned up and treated with either the 
darkening or verdigris solution pre- 
viously described. The design is now to 
be accentuated by rubbing up the 
higher portions, after which a uniform 
coat of lacquer, or banana oil as it is 
sometimes called, should be applied to 
render the effect lasting. 


GAS-DRIVEN CARGO SHIP 
SUCCESSFUL 


The “Holzapfel I,” the first British 
sea-going cargo vessel driven by gas 
engines, has now been in service a suf- 
ficient period of time to demonstrate 
its success or lack of such. It has 
made about 10 voyages, carrying an 
average of about 325 tons of cargo each 
trip, the cargoes consisting of several 
materials, including granite from 
Guernsey to London, scrap iron from 
London to Llanelly, Wales, hardwood 
and cement from London to Cork, oats, 
chalk, lime, coke, etc. 
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Various adjustments of the machin- 
ery had to be made before the vessel 
was able to do regular and satisfactory 
work, but, as it was built for experi- 
mental purposes, this was expected. 
The voyages mentioned have been ac- 
complished in a very satisfactory man- 
ner, and with an exceptionally moder- 
ate consumption of fuel. The coal 
consumed varies from 2,800 to 3,700 
Ib. per 24 hours, while it is claiméd 
that steam-engined vessels of the same 
size and power consume more than 
double this quantity. 


NEW CHIMNEY COMBINES 
BRICK AND CONCRETE 


A new type of chimney construc- 
tion, claimed by its designers to com- 
bine all the desirable and attractive 
features of the various types of chim- 
ney and eliminate all their objections, 
is shown in the accompanying illustra- 
tion. The inner and outer walls of 
brick eliminate all the temporary forms 
and framing required in all-concrete 
construction, the inner wall of fire 


brick protects the concrete at every 
point from direct contact with the hot 


THE FIRST SEWING MACHINE 


The unveiling of the monument 
erected in Spencer, Mass., to commem- 
orate Elias Howe, the inventor of the 


New Type of Chimney, Constructed of Fire Brick, 
Reinforced Concrete, and Pressed Face Brick 


gases, and the outer wall of pressed 
brick makes possible the building of a 
chimney in accordance with any de- 
sign or plan. 


Courtesy American Exporter 
The Sewing Machine Invented by Elias Howe in 1845 


sewing machine, draws attention to 
the difficulties he labored under be- 
fore reaping a fitting reward for his 
ingenuity. At the time he devised his 
machine he was aged 26 years, was 
married and had three children, and 
was practically penniless, being chiefly 
supported by the labor of his wife with 
the needle. It is said that it was the 
distressing picture of his wife, who 
was rapidly falling a victim to con- 
sumption, stitching away through 
many hours of the night, that inspired 
him to devise a sewing machine. Any- 
way, he shut himself up in a little gar- 
ret and after four months of application 
actually succeeded in sewing a seam 
with his machine. By lightly turning 
a handle, the machine was capable of 
rapidly and accurately running off 150 
lock stitches in half a minute, while 
the average for hand stitching was 
only 15 stitches for the same period of 
time. The year was 1845. 

The first work Howe did with his 
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machine, which is shown in the illus- 
tration, was to make two suits of 
broadcloth clothing, one for himself 
and the other for the owner of the 
garret, who purchased a half interest 
in the invention for $500. A patent was 
taken out in 1846, in the joint names 
of the two owners, but 11 days after 
the patent was granted Howe was 
forced by his father, in return for the 
sum of $1,000, to assign the other 
half of the patent to him in satisfaction 
of claims for small loans of money. 
Later he was forced to seek employ- 
ment as a locomotive engineer, then 
went to England with his family in 


hope of obtaining benefits from the ma- 
chine in other countries. But mean- 
while the English patent had been sold 
by his father and brother. He faced 
poverty for several years longer, his 
wife died, and in 1849 he returned to 
America completely destitute. Later, 
however, he succeeded, in regaining 
possession of the half of the patent 
turned over to his father, successfully 
fotight the other concerns which had 
infringed upon his invention, purchased 
the other half interest, and began to 
reap a fortune. When he died at the 
age of 48, in 1867, his income amounted 
to $200,000 a year. 


METHOD OF “> 
COUuPLING/ 


Tongued Fire Engine Coupled to Motor Fire Truck 


FIRE ENGINE DRAWN BY 
MOTOR FIRE TRUCK 


In the gradual evolution from horse- 
drawn to motor-driven fire apparatus, 
now taking place in many cities of, this 
country, the scheme shown in the ac- 
companying illustration and now used 
in Milwaukee, Wis., may sometimes be 
geste to advantage. By means of 
the coupling device shown in the right 
upper corner of the illustration, the 
tongued fire engine may be hitched to 
the rear of the motor fire truck, and 
the two make a fair speed. 


GGreat Britain uses about 160 lb. of 
sugar per year per capita, compared 
with 80 Ib. per capita in the United 
States. The per-capita consumption of 
tea in America is 1% lb., and in Great 
Britain about 6 Ib. 


METHOD OF DETERMINING 
CARBON IN STEEL 


A means of correctly determining 
the percentage of carbon in various 
kinds of steel has recently been found 
by French scientists, who declare that 
combustion in oxygen under pressure 
gives the desired result. The method 
consists of burning the specimen in 
pure oxygen under suitable pressure to 
insure the complete combustion of. 
both steel and carbon. Afterward the 
gases are drawn from the retort and 
the quantity of anhydrous carbonic 
acid therein is determined. Apparatus 
for conducting such an analysis has 
recently been constructed by two mem- 
bers of the French Bureau of Mines, 
and the method was described at a 
recent meeting of the Academy of Sci- 
ence in Paris. 
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Fourteen ee Formed from the Conventionalized-Rose Stencil Pattern by Altering 
he Position of a Mirror Set Vertically on Edge upon It 


MIRROR EVOLVES MANY DESIGNS FROM ONE 


As a purely mechanical assistant, 
yet one providing unlimited inspira- 
tion, the Upholsterer suggests an ordi- 
nary square glass mirror, maintaining 
that nothing else is of greater assist- 
ance and usefulness in the creation 
and adaptation of new forms. With 
such a mirror a few design motifs 
can be marshaled into hundreds of 
changes, geometrical, conventional, and 
fantastic, conforming with almost any 
required space or size. 

Taking the conventionalized-rose 
stencil pattern, for example, the 14 
patterns shown in the illustration were 
formed by simply holding the mirror 
in a vertical position over the rose de- 
sign and altering its position. The 
usefulness of the mirror, however, is 
not. confined to the mere chance devel- 
opment of symmetrical motifs. Its 
greatest usefulness is in the determina- 
tion of corners or corner pieces for a 
given border. By placing the mirror 
at an angle of 45 deg. with relation to 
the outlines of a running border the 


reflection as shown in the mirror will 
supply a second section at right angles 
to the original, while the edge of the 
mirror where it comes in contact with 
the original forms a corner of the pat- 
tern perfectly turned. By moving the 
mirror parallel with the border, still 


maintaining the 45-deg. angle, a per- 
fectly balanced corner may easily be 
determined in harmony with the border 
itself. 


Courtesy The Upholsterer 
Conventionalized-Rose Stencil Pattern and the Method 
of Using Mirror to Form New Designs 


FOLLOW FOX HOUNDS IN 
AEROPLANES 


Following the fox hounds in aero- 
planes was a feature recently inaugu- 
rated by Robert J. Collier for the en- 
tertainment of 500 guests at his coun- 
try home in New Jersey. When the 
hounds took up the scent in the drag 
hunt, followed by the horse-mounted 
hunters, Tom Sopwith, the English 
airman, and Al Welch, of the Wright 


school, rose in their machines, and fol- 
lowed in the air, Mr. Collier and a 
photographer being the passengers. 
After a run and flight of several miles, 
Mr. Collier left the aeroplane, and, 
mounting one of his hunting ponies, 
led the chase across the hills and fields, 
with the aeroplanes flying overhead. 
The machine carrying the photogra- 
pher often flew as low as 40 ft., while 
photographs were being obtained of 
the hounds and hunters below. 
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TELESCOPIC TOWER USED FOR 
PHOTOGRAPHY 


A telescopic tower, designed espe- 
cially for bird’s-eye photography has 
been devised by a 
<==] Worcester, Mass., 
| concern. The light 
triangular tower is 
constructed in sec- 
tions designed to 
give ample rigidity 
for holding an 11 by 
14-in. camera stead- 
ily. When extended, 
the tower rises to a 
height of 125 ft., and 
when taken down, 
the sections tele- 
scope into a_ size 
sufficiently small to 
be conveniently 
shipped by freight or 
express. Apparatus 
is provided for rais- 
ing, lowering, and 
holding the camera 
in the desired posi- 
tion at the top, and 
electricity is em- 
ployed to operate the 
shutter in taking 
pictures. When the 
camera is drawn to 
the top by the pul- 
ley, it locks in posi- 
tion on the holder. 


KILOWATT VS. HORSEPOWER 
AS UNIT OF POWER 


The committee on units and nota- 
tion, representing the German electrical 
engineering profession, has recently 
published several proposals for the im- 
provement of electrical nomenclature. 
Some of these are in the direction of 
necessary and desirable standardiza- 
tion of practice, but one strikes us as 
being, although somewhat revolution- 
ary, decidedly pertinent and important, 
says the Electrical World. This prop- 
osition is to abandon the time-worn 
and somewhat indefinite horsepower 


for the kilowatt, which is just as good 
a mechanical unit as it is an electrical 
one. It is, in fact, the point of contact 
between the electrical and mechanical 
absolute systems. When the electric 
motor was new and totally unfamiliar 
to non-technical men it was reasonable 
to rate it as steam engines were, and 
are, rated in horsepower; but as time 
has gone on and the electric motor has 
replaced the steam engine to a very 
large extent, it seems like an obsession 
of conservatism to cling to an illogical 
unit of power bearing no simple rela- 
tion to the modern absolute system and 
based upon ancient experiments never 
precise and possessing nothing more 
than historical significance. 

The German proposition is to christen 
the kilowatt as a mechanical unit the 
“Neupferd” (the literal translation of 
which is “new horsepower’). This 
seems to us a totally unnecessary con- 
cession to an old-time blunder. The 
kilowatt, just as it stands and without 
change of name, is a perfectly good 
unit for mechanical purposes. We see 
no reasonable excuse for offering an 
apology in the way of a new name. To 
rate a motor in kilowatt mechanical 
output is an entirely simple and 
straightforward proposition and one 
that deserves very serious considera- 
tion. 

It is an interesting bit of history, not 
in the least detracting from the merit 
of the German proposition, that the 
substitution of the kilowatt for the 
horsepower was vigorously advocated 
during and for some time after the 
Philadelphia electrical exhibition of 
1884; and that the earliest of the three- 
phase motors built in this country were 
deliberately rated in kilowatt output. 
The time was, however, not ripe in the 
early eighties for dropping the horse- 
power, and the attempt later to put mo- 
tor rating on the basis of the absolute 
system proved futile. 


Tunnel muck, taken from a pressure 
tunnel in Boston, and used as a con- 
crete aggregate, showed _ greater 
strength than neat cement. 
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IMPROVISED LEVELING 
OUTFIT 


An ingenious leveling outfit impro- 
vised by a plumber, who wished to 
make sure of the amount of excava- 
tion that would be necessary in a piece 
of work he was figuring on, is shown 


in the accompanying drawing. The — 


ground in which the trench had to be 
sunk had several bumpy slopes. The 
outfit consists of a camera tripod on 
which was mounted by means of a 
screweye a 30-in. carpenter’s level with 
globe sights. From the screweye hung 
a plumb, which served to establish the 
height of the level. In the suspended 
cord were three loops 3 ft. apart, mark- 
ing the feet up from the ground, thus 
affording an approximate gauge by 
which to measure the level with the 
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Courtesy Metal Worker 


Leveling Outfit Improvised by a Plumber to Ascertain 
the Gradients of a Trench Line 


tape from the instrument to the rod, 
by holding up on the cord according 
to the reading. The rod used had 2-ft. 
pocket rules fastened to it, the rules 
meeting at “instrument height,’ one 
reading 1, 2, 3 up, and the other 1, 2, 3 
down. In his memorandum book the 
plumber entered the “down” figures 
under the plus stations, and the “up” 
figures under the minus readings, as 
preliminary work to a profile for deter- 
mining the gradients of the line. 


“FLASH” STOP SIGNAL FOR 
AUTOMOBILES 


Many types of rear-end automobile 
signals are making their appearance on 
the market, and of these the type com- 
bining several offices, such as acting as 
a tail light, designating which way the 
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machine intends to turn, etc., seems to 
be the most practical. This device 
warns vehicles behind that the car is 


Combined Tail Light and “Stop” Signal 


about to stop and also acts as a tail 
lamp. It comprises an electric signal 
light which is swung into an upright 
position from behind a red glass shield 
and by its sudden appearance gives 
warning of the contemplated stop. It 
is operated by means of a foot lever, 
and it acts as a tail light while behind 
the shield. 


AUTOMATIC FISHING TACKLE 


A fish-line holder used to quite an 
extent for stationary fishing in France 
is shown in the accompanying draw- 
ing. After the line is baited and 
thrown into the water, the hammer 
of the device is moved carefully to 
the right until its lower end engages 


Method of Operating Automatic Fishing Tackle 
the trigger. When the fish pulls, the 


pressure of the counterweight on the 
trigger allows the hammer to slide off 
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the trigger, and the spring, which is 
held contracted, extends and gives the 
line a swift jerk, calculated to hook 
the fish more solidly. 


SECRETS IN RUBBER 
MANUFACTURE 


It is often remarked that today there 
are no secrets in rubber manufacture, 
says the India Rubber World. The 
policy of the open door that the great- 
est and most progressive factories 
have long pursued, the constant inter- 
change of ideas among foreign and 
domestic managers and superintend- 
ents, their visits one with another and 
their inspection of each other’s plants 
would lead one to assume that there 
could be no private processes, no spe- 
cial machines—in a word, no secrets. 

As far as the world at large is con- 
cerned, it is wholly secret. The manu- 
facturers themselves, of course, have 
the basic facts of compounding, mak- 
ing up, and vulcanization in common. 
Beyond that, they become more or 
less individual in practice and often 
get exceedingly far apart. Here, 
therefore, is a fruitful field for secrets. 
For example, a manufacturer of con- 
veyor belting for a specially hard ser- 
vice,. experimented for two years to 
get a compound that would last the 
longest. By an amalgam of three 
kinds of crude rubber, by incorporat- 
ing several ingredients in just the 
right proportion, and with a cure 
exactly fitted to the compound, he 
secured a result that was far ahead of 
what any other in the series could pro- 
duce. He not only adopted this for 
his belts, but naturally guarded it very 
carefully. 

A visiting brother manufacturer, 
although he stayed in the factory for 
a week, would have no knowledge 
of this compound. This is but one 
instance; there are thousands of 
others, big and little. They enter into 
cleansing, massing, compounding, cal- 
endering, making up, curing and finish- 
ing. Special secrets are in the 
possession of owners, chemists, mana- 


gers, superintendents and foremen. 
Some are known to one only; others 
to half a dozen; still others to some 
branch of the trade, and so on. As 
the business grows, the old-time 
secrets become generally known in 
factories here and abroad; but so 
varied are the crude rubbers, and the 
compounding ingredients, so many 
users demand their own type of rub- 
ber product, that fresh secrets take 
their places. It is, therefore, no exag- 
geration to state that in matters vital 
the business of rubber manufacture is 
today even more of a secret industry 
than it was 20 years ago. That is why 
it does not profit those in the lead to 
take the whole technical world into 
their confidence. 


DANGER FROM GAS-ENGINE 
EXHAUSTS 


Investigators of the danger of ex- 
haust gases from gas engines recom- 
mend to health authorities, according 
to Engineering, London, that the dis- 
charge of such gases into sewers be 
forbidden, and the discharge into any 
confined space to which persons have 
access be avoided. The effect of the 
gases on guinea-pigs and mice, under 
varying conditions of load, of air, and 
of gas supply, show that the gases are 
dangerous. With the engine fully 
loaded, the exhaust was free from pois- 
onous gases, but was dangerous to hu- 
man life owing to the large proportion 
of carbon dioxide and the absence of 
oxygen. When the air supply was 
sufficient for complete combustion, the 
exhaust contained up to 4% per cent 
of carbon monoxide, and was danger- 
ous for inhalation when diluted with 
less than 50 volumes of air. 


@To promote the use of electricity in 
the homes, the electric company of the 
little German town of Liinenscheid, 
has installed slot machines by means 
of which consumers can purchase elec- 
tric current in measured quantities as 
needed. 
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HOW TO MAKE A MEDICINE CABINET 


This cabinet is best made of quarter- 
sawed oak as this wood is the most 
easily procured and looks well when 
finished. Order the stock from the mill 
ready cut to length, squared and 
sanded. The following pieces will be 
needed : 

4 posts, 1% by 1% by 28 in. 

4 side rails, % by 2 by_ 16 in, 

4 end rails, 4 by 2 by 7 7 in. 

2 door rails, % by 2 by 15 in. 

2 door rails, %, by 2 by 22% in. 

1 door panel, 4 by 1% by 19% in. 

1 back panel, % by 15% by 23% in. 

2 end panels, 4 by 6% by 23% 1 

2 pieces for top and bottom, % by 6% by 15% in. 

Square the four posts and bevel the 
tops as shown. Cut grooves in them 
with a plow plane to receive the 14-in. 
panels. The tenons on the rails are cut 
4, in. wide and fit into the grooves in 
the posts the same as the panels. The 
rails have grooves cut at the inside 
edges for the panels. The front posts 
do not have grooves on the inside but 
have two mortises, one at each end for 
the top and bottom rails. The back 
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Details of Medicine Cabinet 


has a panel fitted in the same as the 
ends. See that the pieces fit together 


perfectly square and tight, then glue 
them together and give it time to dry. 


Medicine Cabinet Complete 


The top and bottom boards are next 
put in place. The top is placed in the 
center of the top rails, while the bottom 
is put even with the lower edge of the 
bottom rails, as shown in the detail 
drawing. The door frame is mitered at 
the corners and rabbeted on the inner 
edge to take the panel. A mirror can 
be used in place of the panel if desired. 
Suitable hinges and a catch, which can 
be purchased at a hardware store, 
should be supplied for the door. 

The shelves are of soft wood and are 
to be arranged to suit the maker. Be- 
fore applying a finish go over the cabi- 
net with fine sandpaper and remove all 
the surplus glue about the joints and 
the rough spots, else the finish will not 
take evenly. The finish can be any one 
of the many different kinds supplied 
by the trade for this purpose. 


CIt is estimated that 12,000,000 golf 
balls are used by the people of the 
United States every year, the value of 
which is set at $6,000,000. 
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CHICAGO RAILWAYS TRY 
COMPOSITE RAILS 


The two companies operating street 
railways in Chicago have each ordered 
composite rails sufficient for two miles 
of track, following successful working 
tests of this type of rail in England 
and _ France. 
These rails, 
which will be 
used on curves 
and_ stretches 
where the traf- 

c is heaviest, 
are rolled in 
sections, 
lower and up- 
per. The lower section has the appear- 
ance of a T rail with a small flat head, 
and is spiked or bolted to the ties in the 
usual way. The upper sections are 
then crimped or pressed on by a ma- 
chine, and are superimposed in such a 
way as to break joints with the lower 
section. 

The staggered joints of the com- 
posite rail make a smooth track, all 
fastenings are dispensed with, no fish- 
plates, bolts, angle bars, or sole-plates 
being required; no electrical bonding 
is necessary, and when the upper sec- 
tion is worn out, a machine cuts it off 
and crimps on a new top section, sav- 
ing about half the weight of metal used 
in renewals, and, in the case of 
uncovered T rails, making other dis- 
turbances of the permanent way un- 
necessary. Where the rails are laid 
in streets and are covered to the level 
of the pavement, only 6 to 8 in. of 
pavement need be disturbed in re- 
newals. As much saving as $4,000 to 
$5,000 is claimed for each renewal of 
a mile of such single track. 


CThe jubilee of the establishment of 
the British postal savings banks has 
just been celebrated, the bank state- 
ments showing that while in 1861 there 
were 300 banks, now there are 15,000 
with 8,000,000 depositors and $800,- 
000,000 in deposits. 


TELEPHONE OPERATORS’ EAR 
TROUBLES 


That the ear troubles developed by 
telephone operators are due, not to any 


electrical or electromagnetic action, but 


to the “cracking” noise or the continu- 
ous series of sharp noises at regular 
short intervals, is concluded by Dr. 
Forster, of Charlottenburg, Germany. 
He suggests that special attention 
should be given the matter of devel- 
oping a remedy, and recommends a 
type of telephone having a diaphragm 
of mica with an iron disk attached, in 
place of an iron diaphragm. 


SIMPLE SEAL FOR SMALL 
PACKAGES 


A new seal for small packages has 
lately been put on the market in 
France, which is believed to fill a need 
that has long existed and 
to bring forward a sim- 
ple device for effectually 
and cheaply _ sealing 


packages that are not to 
be opened. 


The seal 


New Seal for Small Packages, Used in France 


consists of a small cylindrical box of 
metal, the lower part of which is pro- 
vided with two holes to receive the two 
ends of the cord by which the package 
is tied. The cord is knotted in the 
box and the upper portion or cover 
of the box put in place. This cover 
fits tightly within the lower portion, 
its edges being provided with teeth 
that grip the knot. A pair of tweezers 
or pincers can be used to bring the 
two portions firmly together and when 
they are fixed the seal thus made must 
be broken before the cord binding the 
package can-be untied. The use of 
the seal is not confined to small pack- 
ages, of course, as it can be adapted to 
anything desired. 
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ESPERANTO RECOGNIZED 
AS A LANGUAGE 


Esperanto, the international’ lan- 
guage, has been recognized by the 
United States Patent Office in a de- 
cision rendered in a case brought be- 
fore the Patent Office by 
a trade-mark title com- 
pany. This company, act- 
‘ ing for a client, asked to 
have “saniga” registered 
as a trade mark, but the 
examiner held that these 
letters could not be regis- 
tered because they form a 
word that is Esperanto 
for “sanitary.” The case 
was then appealed to the 
commissioner of patents, 
who sustained the ruling. 

In answer to the repre- 
sentation of the trade-mark 
company that Esperanto 
is not a language, the 
commissioner of patents 
quoted from the latest 
editions of the encyclopedias to show 
that it is recognized as. an interna- 
tional language. The trade-mark law 
prohibits the use of a word that is de- 
scriptive as a trade mark. 


OBSOLETE TORPEDO BOATS 
AS PRACTICE TARGETS 


_ The British Admiralty is planning 
to use a number of old 60-ft. torpedo 
boats as targets for night practice. 
The work of converting these boats 
into targets consists of erecting can- 
vas and wooden structures above the 
decks to represent funnels and deck- 
houses, and filling the holds, which 
are completely cleared of. mechanisms 
and furnishings, with cork, etc., to 
render them unsinkable. Towed at 


varying speeds and angles of bearing, 
these targets will be made to simulate 
the conditions presented by the ap- 
proach of high-speed modern torpedo 
boats in night attacks, and will enable 
the gun crew to acquire proficiency 
of aim in repelling such attacks. 


PAINTING IN TRIANGLES, 
SQUARES, AND CUBES 
The paintings of a group of artists in 
Paris called the “Cubists,” because in 
the work done by them pictures cease 
to be just pictures, becoming parallel- 


An Example of the Art of the “Cubists” 


ograms of color, triangles, squares, 
and cubes, are attracting interest in 
the European art world. The work 
of these painters occupied an entire 
room in the autumn exhibition in 
Paris, but the general tendency of the 
critics is to scoff. An example of 
cubism done by Auguste Herbin, one 
of the foremost members of the new 
school, is shown in the accompanying 
illustration. It is called “A Family 
Party.” 


IMPROVED DREDGER FOR 
GOVERNMENT WORK 


The new dredge being built for the 
engineer corps, U. S. A., to be used 
for dredging the southwest pass of the 
Mississippi River, has several inter- 
esting features, and is claimed to be 
the first of its type constructed in 
America. It is to be named the “New 
Orleans,” has a length of 315 ft., a 
breadth of 50 ft., a depth of 26 ft., and 
will dredge to a maximum depth of 
50 ft. 
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Government Dredge Being Built for the Southwest Pass of the Mississippi 


The most interesting feature of the 
vessel is the new type of dredger 
head. This is practically a huge in- 
closed rake, about 18 ft. wide, serrated 
along the edge with sharp cutting 
teeth through which water is ejected 
at high pressure. The discharge of 
water disintegrates the soil and makes 
it of suitable consistency to be sucked 
through the pipes into the pumps. The 
pumps discharge into the hoppers, 
which have a capacity of 3,000 cu. yd., 
and can be filled in 30 min. Should 
it be desired to utilize the dredged 
material for reclamation work, a 
swivel discharge pipe on the deck may 


be coupled up with the necessary 
shore piping, the dredge discharging 
its own cargo by sucking it from the 
hoppers and ejecting it through the 
piping. 


THE NEW JOURDAN MONO- 
PLANE 


As an example of how far wrong the 
aeroplane builder can go, if not pos- 
sessed of sufficient engineering knowl- 
edge, this new French monoplane is 
characteristic. 

The supporting and controlling sur- 
faces are all of conventional form and 


A “Freak” Aeroplane of French Design 
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are well arranged, for which reason 
there is no occasion to suppose that 
they will not sufficiently serve their 
purposes. 

A freak element, however, is the cen- 
ter inclosure, which is in the form of 
a hollow truncated cone, and is dic- 
tated by the erroneous supposition that 
it is needful to hold together the air 
blast from the propeller, to keep it 
from diverging. But, as a matter of 
fact, even without such an inclosure 
as that shown in the illustration there 
is no tendency whatever for the air to 
spread with a properly designed aero- 
plane propeller, when the same is in 
normal action; so such a construction 
as this simply adds to the forward re- 
sistances and to skin friction, besides 
probably exerting a detrimental effect 
upon stability without the return of 
any compensating advantage. 


CONCRETE CAISSONS USED 
IN KOBE HARBOR 


Reinforced-concrete caissons have 
been sunk in Kobe harbor, Japan, to 
support the quay walls being con- 
structed as part of the extensive har- 
bor improvement. The bottom of the 
harbor has a stratum of soft mud to 
a depth of 6 ft., and considerable dif- 
ficulty was anticipated. The caissons 
were built on shore and then set in 
place by means of a floating deposit- 
ing dock. 


Sinking Reinforced-Concrete Caissons in Kobe 
arbor, Japan 


ELECTRIC LETTERS FORM 
WINDOW DISPLAYS 


Il!!uminated price marks and an- 
nouncements for window displays will 
become the vogue in mercantile estab- 
lishments, if a — 
device recently 
brought out in 
Chicago comes 
up to the claims 
of the inventors. 
This consists of 
a system of elec- 
tric letters, 3 in. 
high, which are 
really miniature : 
incandescent One of the Electric Letters 
lamps set on individual porcelain bases 
and so arranged that they can be 
placed together to form any desired 
collection of letters or figures. The 
letters are formed of glass tubes, ™% 
in, in diameter, small carbon filaments 


The Word “Ruth” 


Formed in Miniature Electric- 
isplay Letters 

being sealed in the tubes in the same 
manner as incandescent bulbs are 
sealed. A metal stand is provided any 
length desired and each letter, figure, 
or space base is provided with metal 
tongues and grooves to fit into one an- 
other and form the necessary contact 
with the electric current. The lamps 
are made to be used with the ordinary 
lighting current, a connecting cord for 
which is supplied. It is estimated that 
the lamps will burn as long as the 
average carbon-filament electric light, 
and, as stated, they can be used over 
and over again to form an endless va- 
riety of words or phrases. 


COrange-colored spectacles to protect 
the eyes of wireless operators from 
ultraviolet rays in the sparks have 
been placed on the market in France. 


a. 
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THE “HOOP-HOBBLE” IS 
THE LATEST 


Among the new dress creations from 
Paris is an example of “frenzied dress- 
making” called the “hoop-hobble.” It 


The Paris-Created ,,.Hoop-Hobble” is the Latest 
Example of “Frenzied Dressmaking” 


is designed to please both those who 
favor the revival of the voluminous 
crinoline and those who prefer to re- 
tain the skimpy hobble skirt. The 
crinoline part of the unique costume 
is of white tulle, and the hobble skirt 
is of embroidered white satin. The 
stiffened black-velvet edge of the 
former keeps it “ballooning.” 


A YEAR’S OUTPUT OF STAMPS 


The Government Bureau of Engrav- 
ing and Printing delivered 10,131,069,- 
000 perfect postage stamps during the 
last fiscal year. The paper required 
for this work amounted to 1,000,000 Ib. 
and to make this paper 4,000 large pine 
trees were ground toa pulp. Had these 
trees been converted into lumber, 75 


well appointed bungalows could have 
been built. The paper itself would 
make an edition of 3,000,000 12-page, 
7-column papers. 

As the stamps were printed from in- 
taglio-engraved plates in which the en- 
tire surface is covered with ink and 
wiped with a cloth that leaves the ink 
only in the engraved lines, the amount 
of ink required was 387,500 lb. But 
only 10 per cent of this was actually 
applied to the stamps, the balance be- 
ing wiped off. The gum on the back 
of the stamps is made by scientifically 
roasting the highest grade of tapioca 
starch such as is used for making pud- 
ding, and as 325,000 lb. were used, all 
of the inhabitants of a large city would 
have been given their fill of tapioca 
pudding for one meal with the material 
used. 

The sheets of 100 stamps each, as 
sent to the postoffices, piled upon each 
other, would make a shaft over 6 miles 
high, and placed end to end would 
make a strip 15,000 miles long; and as 
there are 10 rows of stamps in each 
sheet, a strip of single stamps would 
be 150,000 miles long and would girdle 
the earth 6 times, with something over. 


INDIVIDUAL TRANSFORMERS 
FOR LOW-VOLTAGE LAMPS 


With a tension or pressure as low 
as 14 volts, it is possible to employ 
cheap and exceptionally durable metal- 
filament lamps of 5 cp. and upward 


The Tiny Transformers may be Noted at the Top of 
the First Fixture and the Bottom of the Second 
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with economy, as the filaments of such 
low-voltage lamps are short and thick. 
In utilizing such lamps, however, a 
transformer has to be used to reduce 
the ordinary line voltage, and a Ger- 
man concern has now placed on the 
market a complete line of tiny trans- 
formers sufficiently inexpensive to al- 
low their being fitted to each indi- 
vidual lamp. They are very compact, 
and when screwed into the socket just 
ahead of the lamp, appear to be noth- 
ing more than a slight enlargement of 
the lamp base. 


SANTA CLAUS IN AN AERO- 
PLANE 


An excellent idea for the Christmas 
season, especially in connection with 
Christmas festivities in the Sunday 
school, is here shown. Santa Claus ar- 
rives in a snow-covered aeroplane, 
steps out onto the roof of the minia- 
ture cottage and descends into the 
fireplace. The idea, as shown, was 
carried out in the Methodist church at 
Wyoming, 


TAMPING BRICKS WITH 
POWER MACHINE 
A motor-operated machine for tamp- 
ing bricks in laying pavements, and 
also for tamping down the earth when 


Tamping Bricks with a Motor-Driven Machine 


trenches for sewer, water or gas mains 
are being refilled, is here shown, The 
tamper is mounted on one end of a 
sweep and the gasoline motor on the 
other, the sweep being mounted near 
its center of gravity on a saddle cast- 
ing which has a bearing on the truck 
axle and swings in a horizontal direc- 
tion on this pivot, thus moving the 
tamper across the work as the blows 
descend. The tamper strikes from 50 
to 60 blows per minute, the length of 
stroke being 2 ft., and the weight of 
the head, 80 Ib. 


Santa Claus Arrives in an Aeroplane, oo Out onto the Roof, and Enters the Miniature Cottage 
through the Chimney 
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Projecting the Fluid Rings —The Drawing on the Left Shows the Operation of the “Gun,” and Manner in Which 


ings are Formed: Box A, Containing Colored Solution, is Struck by Hammer at Diaphragm B, and Fluid is 
Forced Out of Opening C, with Whirlpool Motion, Which Creates Ring — Other Views Show Progress of Ring 


SOME REMARKABLE EXPERIMENTS 
WITH LIQUID RINGS 


Every tobacco smoker has pon- 
dered over the curious and complicated 
movements seen in rings of smoke and 
has wondered at this tenacity of form 
and motion. Their study has not been 
entirely reserved to the saffron-tinted 
imaginings of the users of nicotine, 
however, for locomotives furnish some 
of the most perfect examples of ring 
motion, or vortex motion, as the sci- 
entific investigators term it. 

Probably no other profound and ab- 
struse subject has attracted so many 
experimenters, for its scientific side 
has been considered of great import- 
ance for many years. 

Not wholly unlike acrobats at a cir- 
cus, animated rings in fluids move ac- 

cording to known rules and mathemat- 
‘ical formulas, and in their strange 
movements may be hidden the great 
cosmic secret, the constitution of 
matter. 

The eminent German physicist, Von 
Helmholtz, first made a vigorous math- 
ematical investigation of the move- 
ments and properties of vortices, whirl- 
ing rings, about 50 years ago. Based 
on his work, Lord Kelvin developed his 
famous vortex theory of matter. In 
this theory he assumed that atoms 
were really vortices in the all-pervad- 
ing ether. Since the discovery of ra- 
dium, this theory has been supplanted 
by the electron theory, and at this 
time some thought is being given to a 
possible combination of both theories 
as being the true cosmic scheme. 

Professor Tait translated the work of 
Von Helmholtz and illustrated it by a 
series of clever experiments. He gen- 


erated rings of ammonium chloride, a 
gas, by means of an ingenious arrange- 
ment that allowed considerable control 
of the size and velocity of the rings. 
It was found that the rings possessed 
many of the characteristics predicted 
by Von Helmholtz. They moved in a 
line at right angles to the plane of the 
ring and each carried with it the same 
material with which it issued from the 
generator. When projected slantingly 
against some solid object, or even 
other rings, they were thrown into 
violent vibrations just as though they 
were of rubber. If one ring overtook 
another, the more slowly moving ring 
would accommodatingly open up and 
allow the second ring to pass through 
it. Then the slow ring would acquire 
more speed and in its turn pass 
through the ring ahead. 

The theory of vortex motions con- 
siders the movement of vortex rings in 
a perfect fluid. <A perfect fluid is as- 
sumed to be incompressible and with- 
out viscosity, or frictionless. Water 
is a much more perfect fluid than air 
and Professor Edwin F. Northrup of 
Princeton University has just con- 
cluded a most interesting line of expe- 
riments on liquid rings traveling in 
water. 

The apparatus used was very skill- 
fully worked out. A tank with wooden 
bottom and ends, and plate-glass sides, 
was made, about 5 ft. long, 2 ft. deep 
and 3 ft. wide. The “gun” from which 
the rings were projected into the 
water was placed under the surface at 
one end. It was so held that its di- 
rection could be accurately adjusted 
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and consisted essentially of a brass 
tube 3 in. in diameter. On the dis- 
charge end was a removable brass 
disk, provided with an orifice of the 
size and shape of the ring desired. 
The other end of the tube was 
covered with a metal diaphragm. 
An electromagnet was so arranged 
as to strike a sharp blow on the 
diaphragm. It was essential that rings 
be produced that would be of strong 
color while they endured and that 
would not change the color of the bath 
when broken up. In order to make red 
rings, an acid bath and an alkaline 
ring solution was used. White rings 
were made by preparing an emulsion of 
silver chloride in gelatine. This gives 
a smooth milk-white solution which 
will not settle and has the property 
of becoming entirely colorless in a 
weak solution of ammonia. The rings 
were observed through a lens set in 
the end of the tank opposite the gun. 
It was found that the rings were about 
one and a fifth times the diameter of 
the orifice through which they were 
discharged. As they came near to the 
opposite end of the tank they expanded 
to several times their original diam- 
eter before breaking up. They travel 
in straight lines with a gradually di- 
minishing velocity. The proof that the 
same material constituted the body of 
the ring in its journey, is, that strongly 
alkaline rings would travel through 
a strongly acid solution for over 3 ft. 
before being absorbed. 

Indian meal was sifted into the water 
in the path of the rings but it was 
found that the rings passed through 
and, among the particles but took none 
of them along. 


A frame covered with chiffon cloth 
placed in the path of the ring had no 
effect, the ring passing through it un- 
altered. If a frame covered with tis- 
sue paper was similarly interposed, the 
ring would break through the paper 
like a circus rider through a hoop, but 
was itself broken up and destroyed. 

If a light watch chain was hung 
in the bath in the course of the ring, 
it was bent into a decided curve by the 
force of the blow. 

If two “guns” were discharged 
simultaneously from opposite ends of 
the tank and the rings met fairly, they 
were broken up. But if they were so 
directed that the edge of one might 
be expected to meet the edge of the 
other, each bent out of its direct course 
and they passed without touching. 

When the “gun” was tilted so as to 
shoot a ring toward the surface of the 
water, it was very beautifully reflected. 
On nearing the surface, the upper side 
of the ring gained in velocity so that 
the plane of the ring was always at 
right angles to the line of travel. 

The angle at which it struck the 
surface was also equal to the angle at 
which it was deflected, thus following 
the law of light, the angle of in- 
cidence being equal to the angle of re- 
flection. There was, however, a crit- 
ical angle beyond which the ring was 
not reflected but jumped out of the 
water with a spurt. 

If the tank was half filled with a 
dense solution of barium chloride or 


common salt, and the upper half with 
water and a ring discharged at a gentle 
angle toward the surface of the heavier 
solution, its course was observed to 
bend downward in the denser solution 


Photographs of Ring Approaching Chain Suspended in Water—Note How Ring Forces Chain Forward in 
Third View, and Finally is Dispersed by the Chain as It Passes On 
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just as a ray of light is refracted on 
passing from air into water. 

Rings discharged from elliptical 
openings maintained an elliptical form 


but with a rapid vibratory motion. 


Stages of Junction of Two Rings Forming a 
Single Ring 


The vibrations were such that the 
ellipse had its greater diameter first 
vertical and then horizontal, these 
changes in form following each other 
so rapidly that the eye could barely 
follow them. 

When two rings were discharged 
from the “gun” at the same instant, 
through a disk provided with two holes, 
they began to attract each other as 
soon as they left the “gun” and came 
together with great suddenness, form- 
ing one ring of double the circumfer- 
ence of a single ring. These combined 
rings also had very interesting vibra- 
tory movements. 

In another experiment the surface of 
the water in the tank was covered to 
a depth of 4 in. with kerosene, colored 
deep red. A ring was discharged at 
an angle toward the surface. On en- 
tering the oil, the water ring imme- 
diately became an oil ring, was 
reflected from the surface of the oil, 
and re-entered the water as an oil ring, 


continuing until broken up at the end 
of the tank. 

When no coloring matter was used 
in the “gun,” the water ring was in- 
visible when it entered the oil and the 
illusion was produced of a red oil ring 
issuing from the oil without any cause. 
It was also found that an pil ring could 
be generated in the gun and’ projected 
through the water the length of the 
tank, but rings formed from solutions 
heavier than water were unstable and 
at once broken up. 

An earthenware jar was half filled 
with cold water. The top half was 
carefully filled with hot water. The 
ring gun was charged with hot paraf- 
fin and discharged vertically down- 
ward into the hot water. Paraffin 
rings were thus formed in the hot 
water and as soon as they reached the 
cold water they became solidified, 
forming, as it were, solid vortex rings. 

The photographs were taken very 
ingeniously. All exposures were 
double and simultaneous so as to get 
stereoscopic views. Light was fur- 
nished by a powerful electric spark en- 
during from 1/32,000 to 1/50,000 of a 
second. Two electric flashes, one for 
each plate, were produced at exactly 
the same instant and were so regulated 
as to repeat several times at intervals 
of 1/80th of a second. The two sensi- 
tive plates were exposed while falling 
through guides. They were adjusted 
to fall at a speed that would equal the 
diameter of the exposure every 1/80th 
second. Thus on some of the long 
plates several exposures were made, 
as many as 3 or 4, if the rings were 
in range. 


A CONCENTRATED HOME—FOUR ROOMS IN ONE 


A Cincinnati man has_ produced 
what might be called the quintessence 
of intensified living—a four-room-and- 
bath apartment confined within the 
space of one room of ordinary size, 
each room of which is completely 
equipped and furnished with those 
things characteristic of living room, 
dining room, kitchen and bed chamber. 


Further than this each room is exactly 
the same size as the one-room space 
which includes all four. This is not 


a puzzle or a catch design but a gen- 
uine specimen of the application of 
ingenious mechanics to the perplexing 
problem of reducing housework to the 
smallest possible amount of space. 
To be exact, there is only one fairly 
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The Kitchen, Showing the Gas Stove Behind 
the Sliding Door 


large-sized room in the apartment. It 
is furnished with four hollow walls 
that do the trick of transformation 
when properly manipulated. The 
walls are provided with sliding parti- 
tions with a deep space between them 
and the actual walls of the building or 
house partitions. Each of the four 
partitions represents a room and 
behind each is the equipment for the 
room it represents. Thus in the morn- 
ing the sliding back of doors on one 
side brings into view a gas stove, ice 
chest, provision closet, folding table, 
which is let down into the room, a 
sink with hot and cold water and all 
other things necessary for a kitchen. 
Breakfast cooked, the partitions in 
another wall are manipulated and a 
sectional dining-room table is brought 
forth—a table large enough to accom- 
modate 12 persons. There is also a 
china closet, chairs and a sideboard or 
buffet. The living-room furniture 
behind another section of the parti- 


The Dining Room Revealed, with One Section of 
the Dining Table in Place 

tions includes a couch, library table, 
reading lamp, easy chairs, etc. As 
each room is used, its furnishings are 
put back in place again to make way 
for the next room. A bed, bureau and 
washstand with running water, with 
the bathroom, are concealed behind the 
fourth partition in the same manner 
as the other equipment. 

The owner and designer of the 
“concentrated” home rather resents 
the imputation that he has turned out 
a freak. He insists that the construc- 
tion of a one-room four-room apart- 
ment is a perfectly natural solution 
of the servant problem. With all four 
rooms concentrated in the space of 
one there is just one-fourth of the 
housework to do that would fall to 
the lot of the housekeeper in an ordi- 
nary apartment. 


CAcetylene torches for use in dense 
fogs have been supplied the police of 
Paris. 
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Bed Chamber Ready for Occupancy—Folding 
Bed Prepared for the Night 


Commissary Department, Showing Ice Chest, 
Provision Closet, and Sink 
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A MISSION PLATE RACK 


The plate rack shown in the accom- 
panying illustration is designed for use 
in a room furnished in mission style. 


Finished Rack 


The dimensions may be changed to suit 
the wall space. The parts are held to- 
gether entirely by keys. The bar across 
the front is for keeping the plates from 
falling out, but this may be left out if 
the plates are allowed to lean against 
the wall. 

The following list of material will be 
needed, and, if the builder does not care 
to do the rough work, the stock can be 
ordered planed, sanded and cut to the 
exact size of the dimensions given. 

2 ends, 7 by 5 by 20 in. 


1 top, 7% by 6 by 36 in. 
1 shelf, % & 5 by 36 in. 
1 bar, 7% in. square by 36 in. 
4 keys. Scrap pieces will do. 


Lay out and cut the mortises on the 
end pieces for the tenons of the shelf, 
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Detail of the Plate Rack 


also the tenons on the top ends and the 
diamond shaped openings. In laying 


these out, work from the back edge of 
the pieces. Cut the tenons on the ends 
of the shelf to fit the mortises in the end 
pieces, numbering each one so the parts 
can be put together with the tenons in 
the proper mortises. Mark out and cut 
the mortises in the top to receive the 
tenons on the end pieces. 


In laying out the mortises for the 
keys allow a little extra on the side 
toward the shoulder so the ends and 
top may be drawn up tightly when the 
keys are driven in the mortises. All 
the mortises and diamond shaped open- 
ings should be marked and cut with a 
chisel from both sides of the board. 


If the bar is used it may be attached 
with a flat side or edge out as shown. 

Finish the pieces separately with any 
weathered or fumed oak stain. When 
thoroughly dry, apply a very thin coat 
of shellac. Finish with two coats of 
wax. The rack can be attached to the 
wall by two mirror plates fastened on 
the back edges of the end pieces. 


BATTLE MONUMENT TELLS 
STORY OF TREASON 


Although the great granite monu- 
ment at Schuylerville, N. Y., was 
erected to commemorate the battle of 
Saratoga and the surrender of Bur- 
goyne in 1777, it likewise serves as a 
strange reminder of the traitor, Bene- 
dict Arnold. The monument is 155 
ft. high and has a base 40 ft. square. 
On each of the four sides of the base 
isa niche. Three of the niches hold the 
statues of General Gates, General 
Schuyler, and General Morgan, but 
the fourth is vacant. It would have 
held the statue of Benedict Arnold, 
who, in a spectacular sortie with his 
force in that battle, broke through Bur- 
goyne’s left wing, had he not later be- 
come a traitor. The people who see 
the menument, notice the vacant niche, 
and, if they do not know the story, 
ask the reason. 
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Front View of Whale Which Came Ashore at Ocean City, N. J. 


HUGE WHALE COMES ASHORE 
AT OCEAN CITY 


Early one morning recently a surf- 
man sighted a whale about 500 yd. off 
shore at Ocean City, N. J., making 
more or less of a commotion. A short 
time later it landed in shoal water, 


turned over on its side, and died. The 
huge whale was of the sperm variety, 
seldom seen so far south. 


CIt is computed by medical men that 
there are in this country an army of 
3,000,000 invalids, half of whom are 
afflicted with preventable diseases. 


The Big Mammal Viewed from the Other Direction 
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LUMINOUS SIDEWALK SIGN 

A method of setting a luminous sign 
in a sidewalk is shown in the accom- 
panying illustration. A pit for the 


= 


An Idea for Luminous Sidewalk Signs 


electric lamps is cut in the sidewalk 
and is covered with a thick slab of 
glass bearing the lettering of the sign. 


NEW TYPE OF ARMOR PLATE 


Since the days of the “Merrimac,” 
naval warfare has largely resolved it- 
self into a grim contest between shell- 
resisting armor and armor-piercing 
shells. 

seginning with strips of wrought 
iron laid over the most vital parts of 
a ship, of which the “Merrimac” was 
a crude example, this scientific duel 
produced next a compound armor plate 
—wrought iron faced with steel; and 


three Solid steel plates. These were 
followed by plates of an alloy of nickel 
and steel. Then followed the Harvey- 
ized plate and finally the present stan- 
dard, the Krupp plates, with which all 
the great battleships of the world are 
protected. 

On the other hand, it is conceded 
that the heaviest plate in use, if struck 
fairly by a modern projectile such as 
are now in general service, will be 
readily penetrated. This condition has 
heretofore always resulted in the pro- 
duction of an improved armor plate, 
and the signs are that the new plate is 
about to arrive, if it is not already a 
reality. It is barely possible that some 
one, or perhaps more, of the great 
powers possesses and has used for 
some time the secret so many are seek- 
ing out. 

Metallurgists have been devoting 
much time, money and experiment to 
the various new alloys of steel, such as 
vanadium, nickel-chrome, nickel-tung- 
sten, etc., in this connection. So far 
as known the most promising devel- 
opment is the Simpson weld, which has 
recently been announced in some 
detail. 

Mr. W.S. Simpson, about three years 
ago, found that when two plates of 
steel, separated by a thin sheet of cop- 
per, were packed in a mixture of car- 
bon, brown sugar and water, tempered 
to the consistency of compressed snow, 
and the whole mass subjected to a 
constantly maintained temperature of 
2,000 deg. F., for a considerable num- 
ber of hours, a perfect weld was made 
between the steel plates. Sections of 
the weld have been microscopically 
examined by Prof. J. O. Arnold of the 
University of Sheffield, and he states 
that the copper is dissolved into the 
steel and becomes molecularly contin- 
uous with the steel itself. No trace 
of the copper remains visible, and the 
weld is considerably stronger than the 
steel itself. 

The ideal armor plate must, in a gen- 
eral way, possess two characteristics: 
First, a steel face of sufficient hardness - 
to stop and destroy the heaviest, hard- 
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est, highest-velocity projectile; sec- 
ond, a backing of the toughest, most 
tenacious steel obtainable. 

A plate made of high-speed tool steel 
would answer the first requirement, but 
would have a strong tendency to shat- 
ter, being as brittle as glass. This 
would expose a large area to succeed- 
ing shots, besides being dangerous to 
the men on board on account of the 
flying pieces. A tough steel plate, on 
the contrary, is readily penetrated, but 
does not crack or shatter. The projec- 
tile makes a round, smooth hole 
through it no larger than its own di- 
ameter. A combination of these fea- 
tures—the hard destroying face and 
the easily punctured, but unbreakable 
backing—will afford the desired re- 
sult. The Krupp process—merely a 
mode of casehardening—is an attempt 
in this direction. But, at best, it does 
not afford a greater depth of carboniza- 
tion than % in. 

It is proposed to join together by 
means of the Simpson weld a_ face, 
say, of high-speed tool steel of any de- 
sired thickness and a soft-steel back- 
plate; and this combination would, no 
doubt, give an immense advantage. 

Experiments have been made, it is 
said, with plates of regulation size, 
composed of 2 in. of hard steel and 4 
in. of soft steel welded together. These 
plates gave very satisfactory results 
when attacked by a 6-in. gun. It has 
also been stated by an authoritative 
naval publication that while Krupp 
armor has 50 per cent higher resisting 
power than Harveyized armor, the 
Simpson armor has a resistance 75 per 
cent higher than the latter. 


RAILROAD TRACK WITH 
CONCRETE TIES 


In order to give a thorough working 
test to the possibility of substituting 
concrete ties for the wooden ones now 
in use, one railroad has built a spur 
on its line in West Philadelphia, using 
concrete ties exclusively. The rails are 
fixed in place by a patch of concrete 
when the metal has been fixed to the 
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Experimental Spur Track with Concrete Ties 


ties. This patch, placed either side of 
the rail, seals it when the concrete 
dries, The ties are claimed to be prac- 


tically indestructible. This, of course, 
makes the method much cheaper than 
the wooden tie, which has to be re- 
placed frequently. Whether or not 
the concrete tie is superior to the 
wooden one from other points of view, 
as for instance, when the metal ex- 
pands with the heat or contracts from 
cold, are matters that the present ex- 
periment is intended to decide. 


BIPLANE HAS MICA 
WINDOW 


One of the new Voisin biplanes, de- 
signed for military purposes, is pro- 
vided with a mica window, enabling 
the pilot to see what is happen- 


Mica Window Enables Airman to See below Him 
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ing below him without altering the 
angle of his planes or having to 
stretch from his seat in order to see 
over the forward part of the fuselage. 


FORMING JEWELRY SHAPES 
BY POURING IN WATER 


A method of producing irregular- 
shaped pieces of metal to be soldered 


Dropping Melted Silver or Gold into Water to 
Produce Irregular Pieces of Metal, and a Scarf-Pin 
Thus Formed 


together in the form of searf-pins, etc., 
has been patented by a Baltimore con- 
cern. The irregular pieces of metal 


are formed by dropping melted gold 
or silver into water. It is stated that 
the soldering causes a discoloration 
of the portion near the solder, while 
the other portions of the gold or silver 
retain their natural color, thus produc- 
ing a variegated article having a pleas- 
ing appearance. 


STEWED BLUEBERRIES AN 
AID TO SURGERY 


The eating of stewed blueberries, 
blueberry pie, or blackberry jam as an 
aid to certain forms of surgery has 
recently been demonstrated when such 
simple means were called into service 
to assist in removing a fish bone that 
had become lodged in the throat of a 
patient, but was not easily found 
because its color made it almost invisi- 
ble. The patient in question’ was 
required to eat some stewed blueber- 
ries. The juice of the berries colored 
the fishbone and made it easily dis- 
tinguishable. Since then it has been 
found that this staining method has 
been most effective in a number of 
similar cases and that any fruit like 
blueberries or blackberries would give 
the required stain. 


A motor omnibus is now running between Heliopolis and Cairo, Egypt, and although the Arabs 
continue to look upon it with great astonishment, an increasing number of them are traveling between 


the two ancient cities on the ‘‘ mechanical camel."’ 
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Distinctive Types of Aerial Helmets 


FASHIONS IN AERIAL HEADGEAR 


The different types of headgear 
adapted for the special needs of air- 
men is exceptionally large, consider- 
ing the limited number of men flying, 


and is continually growing. Eight 
styles used by eight well known flyers 
in Europe are shown in the accom- 
panying illustrations. 


A DOOR THAT OPENS TO A 
WHISTLE 


Burdened with the necessity of hav- 
ing to rise from his bed to unbolt the 
bedroom door so that his breakfast 
could be brought in, a Londoner has 
invented a door which opens to his 
whistle. This is accomplished by 
means of a simple electromagnet which 
draws the bolt when a current passes 
through it, a platinum point, and a 
piano wire attuned to a certain note. 
By sounding this note or one of its 
octaves, the wire vibrates in response, 
and this vibration brings it in contact 
with the platinum point, thus complet- 
ing the circuit and bringing a very 
sensitive relay into operation. Instead 
of a tuning fork, a sounding drum of 


A Model of the Door Which Opens When a 
Particular Tune is Whistled or Sung 
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any kind may be used when it is nec- 
essary to open the door while at a dis- 
tance, the drum being made to emit 
the particular note required through a 
microphone connected telephonically 
with a mouthpiece. Or a gong or bell 
of the correct pitch may be used. 

The Londoner who devised the door 
is the scientific expert of the London 
Daily Mirror, and this publication, in 
reciting the humorous possibilities of 
the idea, suggests that before many 
years such reports as the following 
may be read every day: 

STRANGE OCCURRENCE.—A 
respectable elderly woman was found 
wandering along street in great 
distress last night. She explained that 
she had just moved into a new house, 
and having gone out for her evening’s 
shopping had been unable to get in 
again, as she had forgotten the tune of 
the front door. 

A SCIENTIFIC BURGLAR.—Will- 
iam Sykes, twenty-seven, of no occu- 


pation, charged with loitering with in- 
tent. On him was found a complete 
and exquisite outfit of burglar’s tools, 
comprising silver-plated pitch 
pipes, a full range of tuning forks, a 
mouth organ, and a notebook contain- 
ing the Sol-fa-notation of some 150 
well-known airs. Three months. 

A PUBLIC NUISANCE.—It is be- 
coming increasingly the habit for 
young bloods to “celebrate” by parad- 
ing quiet streets and singing choruses. 
A group of medical students perpe- 
trated this outrage in Gower street the 
other night and succeeded in starting 
open every front door in the thorough- 
fare. Fined 10s. each and costs for 
singing in a public place, contrary to 
the Act. 


G@The dew that is annually deposited 
on the surface of the earth in England 
is equal to about 5 in. of rain, accord- 
ing to the English Mechanic and World 
of Science. 


To protect its property during a strike a railroad company in the South not only erected strong 
barriers in the shape of high fences and a picket of armed guards, but on the roof of its freight depot 
set up two automatic guns which commanded the yards and their approaches. The guns are covered 


with two army tents. 
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The Island Acquired by Glenn Curtiss as a Winter Experiment Field 


CURTISS USES ISLAND AS 
EXPERIMENT FIELD 


North Island, in San Diego harbor, 
consisting of 1,000 acres of level sand 
without a tree or building to interfere 
with flying, has been selected by Glenn 
Curtiss as his permanent winter ex- 
periment grounds. He has an exclu- 
sive lease of the island, and expects 
to accomplish much there this winter, 
as the climatic conditions are almost 
perfect. 


FRENCH TOW ARMY AEROS 
BEHIND MOTOR CAR 


The experts of the French army 
have perfected a system of transporting 
Breguet aeroplanes that made these 
machines particularly useful during 
the recent maneuvers. This aeroplane 
is built in such a manner that its wings 
can be folded and in this position the 
machine is towed behjnd a motor car. 
The aeroplane rested on its own 
wheels, as it would just before a flight, 
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Method Used in French Army for Transporting Aeroplanes 
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and all that was necessary to make it 
ready for a trip through the air was 
the adjusting of the wings. With the 
wings folded, the width of the machine 
was only slightly in excess of the 
width of the car behind which it was 


ARC-LAMP HANGER WITH 
AUTOMATIC CUT-OUT 
An automatic cut-out for are lights 


has recently been invented for the pur- 
pose of reducing the cost of operation 


Two Views of the Automatic Cut-Out 
Arc-Lamp Hanger 

and also to obviate danger in handling 
the lights. In addition to this, access 
to the lamp is made possible without 
the aid of a ladder, the operations of 
raising and lowering the lamp being 
all that is necessary to cut off or turn 
on the current. The new feature is 
contained partly in the lamp hanger 
and partly in the lamp, itself. <A 
sheave wheel of cast iron is mounted 
on each part, the two parts being con- 
nected with brass latches, the latch on 
the lower part fitting into that on the 
upper. These latches form the electri- 
cal connection. A quick pull on the 
rope that goes over the two wheels 
separates the latches and lowers the 


towed. The horizontal rudder gave it 
the extreme width, and if some means 
of folding this also could be devised 
without decreasing its usefulness, it 
would be possible to make the machine 
narrower than its automobile tender. 


lamp. Another pull in the opposite 
direction raises the lamp and forms the 
connection. The rope can be arranged 
any length. The minute the latches 
part, the electric connection is broken 
and the lamp can be handled with per- 
fect safety. The hanger can be used 
outside as well as indoors, 


HOMEMADE FIRE ENGINES FOR 
FARM 


A mechanic in the employ of a 
California land organization, having 
22,000 acres of land on which are 85 
sets of farm buildings, all of which are 
located either on the river or the irri- 
gation canal, has built three self-pro- 
pelled fire engines for their protection. 
All their outfits are of the same design, 
but the first built has an engine of only 
2-hp. capacity, a 1%%-in. centrifugal 
pump, and can make but three miles 
an hour. 

The second and third machines built 
have engines capable of more power, 
2-in. centrifugal pumps, and will make 
a speed of eight miles an hour. These 
machines carry 15 ft. of 244-in. suction 
hose and 500 ft. of 2-in. pressure hose, 
and will throw water 75 ft. The pump 


Courtesy Gas Power 


Homemade Motor-Propelled Fire Engine Used on 
California Farm Colony 


is belted from the flywheel to the en- 
gine. The drive transmission is by 
belts to a countershaft and from the 
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countershaft to each of the rear wheels. 
There is no reverse gear, as the ma- 
chine is sufficiently light to be backed 
up by hand if necessary. The frame 
is made of 4 by 6-in. timber, mounted 
on three wheels, the steering being 
done by the single forward wheel. 

The apparatus has apparently been 
satisfactory, as the builder and de- 
signer means to build two more of them 
this winter. 


GASOLINE-TANK ALARM 


A new device to give warning to the 
motorist that his gasoline supply is 
running. dangerously low has_ been 
placed on the 
market by a 
Philadelphia au- 
tomobile - acces- 
sories concern. It 
consists of a 
pipe extending 2 
in. up into the 
tank, through 
which the gaso- 
line flows until 
the supply falls 
below the level 
of its top, when 
the engine stops. 
When this oc- 
curs, the valve is given a quarter turn, 
and the remaining gasoline in the tank 
flows through the lower outlet, giving 
sufficient fuel supply to carry the car 
an additional 10 miles. 

The complete device weighs less than 
a pound, and can be easily attached to 
any tank. 


FIRST BRONZE STATUE OF 
AVIATION MARTYR 


The first monument to be erected in 
memory of an airman who lost his life 
as the result of his experiments with 
the aeroplane is about to be erected in 
England in honor of the late Charles 
Rolls. The monument will take the 
form of a bronze statue of the dead 
man and will be erected at Dover. 
The modeling is the work of Mrs. K. 


Courtesy The Sphere 
Casting a Part of the Bronze Statue of Charles 
Rolls, the Airman. A Model of the Statue is Seen 


in the Background and the Finished Head is on 
a Table in the Foreground 


Scott, wife of Captain Scott, the Ant- 
arctic explorer, and the work of cast- 
ing the statue was recently com- 
menced at Battersea, England. The 
airman will be represented as standing 
erect and will be garbed in the costume 
he habitually wore while making 
flights. “The statue is being cast in 
three parts. The head is made first 
and this is followed by the other two 
sections consisting of the trunk and 
tiie legs. The head has already been 
finished. 


CA German engineer has worked out 
the following mathematical demonstra- 
tion of the economy of water-borne 
traffic : 

1—A horse traveling 3 miles an 
hour on a level road can haul 2 tons. 

2—The same horse on a horizontal 
railroad can pull 15 tons. 

3—With the same effort on a water- 
way, the horse can haul 60 to 100 tons. 
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FRENCH VESSEL WRECKED AT 
PORTSMOUTH, ENGLAND 


The defenses of Portsmouth harbor, 
England, were recently instrumental 
in wrecking a French sailing vessel. 
During one storm the vessel was 
tossed on the concrete boom blocks, 
where she remained fast while being 
repaired. Then on the very day she 
was due to leave, another severe storm 
arose and threw her against the break- 
water guarding Southsea Castle. The 
view shows her lying against the piles 
with the seas breaking over her. 


111 


PHOTO-ELECTRIC PROPERTY 
OF METALS 


The well-known fact that the non- 
metallic substance selenium, when 
exposed to light, becomes a good con- 
ductor of electricity, while its resist- 
ance against the flow of the electric 
current under other conditions is very 
great, has, so far, not received a satis- 
factory scientific explanation. 

Recently, however, a French scien- 
tist has propounded a theory, which 
is interesting and seemingly plausible, 
because it takes the phenomenon out 
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3, This Box Contains Part of the 
Lunch Outfit, Serves as a Foot 
Rest for the Rear Seat of the 
Car, and as a Table When 
Linch is Served 


ZA 4, Ready for Lunch 


1, The Lunch Outfit in the Foot Boxes in the Automobile 


COMPACT LUNCH OUTFIT 
FOR AUTOMOBILES 


A remarkably compact lunch outfit 
has been devised by a British automo- 
bile concern for its touring cars. It 
consists of a table, five stools, and the 
required tableware, all of which is 
stowed away in a pair of foot boxes. 
ne side of each box is made to fit 
the contour of the car, and the upper 
sides are shaped so as to provide the 
most comfortable angle for the feet. 
The longer or rear box, fitted with 
folding legs, becomes the table when 
the outfit is set up for lunch, and 
within it are stored the plates, cups, 
saucers, knives, forks, spoons, glasses, 
etc. The other box contains the fold- 
ing stools and the other utensils re- 
quired. 


2, This Box Serves as a Foot Rest in Front 


of its isolation and ranges it as of the 
same nature as the so-called photo- 
electric property of metals, which they 
all have in common in a higher or 
lesser degree. This property, most 
pronounced in aluminum and zinc, is 
that, under the influence of ultraviolet 
rays of light and of visible light, ex- 
cepting red, to a less extent, the metal 
becomes charged electrostatically and 
its resistance to the flow of the electric 
current is slightly reduced. 

According to modern ideas, the con- 


ductivity of metals or other sub- 
stances is due to electrons circulat- 
ing freely and in great numbers 


within the substance around its atoms 
and in all directions. When influenced 


by a difference in potential, the elec- 
trons, while still retaining their free 


all di- 


and individual movements in 
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rections, are given also a slow collect- 
ive motion in the direction governed 
by the difference in potential, or, in 
other words, in the direction of the 
electric current, and it flows through 
the conductor easily. 

The number of electrons in metals 
is usually very large, and the effect of 
light cannot sensibly increase it, or, 
which is the same, lessen the electrical 
resistance of the metal. 

Selenium, on the other hand, being 
a metalloid, or nonmetallic substance, 


and normally of very low conductivity, 
contains comparatively few electrons, 
and the scientist contends that it is 
plausible to assume that the action of 
light consists in materially increasing 
their number and thus reducing the 
resistance of this substance. 

It must be admitted, however, that 
one point weakens the argument some- 
what; that, as regards metals, the 
ultraviolet rays are most active, while 
in the case of selenium, the visible 
light rays produce the greatest effect. 


SWITCH OPERATOR FOR 
ELECTRIC CARS 
A rather unique switching appa- 
ratus, by means of which the motor- 


man of an electric car can throw a 
switch without leaving his position or 


Top View Shows the Foot-Operated Rods by Means 
of Which the Motorman Swings the Sway Bar of 
the Switch— Lower View, the Sway-Bar Arrange- 
ment in the Track 

completely stopping the car, has been 

designed by a Texas inventor. The 

mechanism on the car consists of two 

J-shaped throw rods, at the ends of 

which are striker heads. The rods 

are pushed down into position by the 
foot of the motorman, and are returned 


to their original position by a coiled 
spring when the foot pressure is with- 
drawn. 

The track device consists of a sway 
bar pivoted to a tie by means of a 
pin through the center of the bar, a 
bridle bar connected to the two switch 
points and itself attached to one end 
of the sway bar, and a cam head, hav- 
ing a V-shaped groove formed within 
its upper surface, attached to the other 
end of the sway bar. When the mo- 
torman wishes to throw the switch, 
he presses down one or the other of 
the throw rods, depending upon what 
position the switch is in. This brings 
the striker head of the throw rod in 
direct alinement with the V-shaped 
groove, and the sway bar is actuated 
to throw the switch. 


SCIENTIST MAKES SUGAR 
FROM NIPA PALM 


The sugar industry in the Far East 
will be revolutionized, if the discover- 
ies recently made by Prof. H. D. Gibbs 
of the Philippine Bureau of Science 
can be commercially utilized in ex- 
tracting sugar from the nipa palm. 
Prof. Gibbs has made sugar from the 
sap of this species of palm, which has 
a polarization of 96.8 per cent, 8 per 
cent higher than the highest polariza- 
tion of sugar made from cane. Nipa 
grows abundantly throughout the 
Orient, and from it is produced an alco- 
holic drink called “bino.” 


| 


POPULAR MECHANICS 


113 


French Transporter Bridge Drawn Back and Forth on a Railway 22 Ft. under Water, the Drawing Power 
Being an Electric Motor 


“BRIDGE” WHICH RUNS ON WHEELS 


A unique “bridge” at St. Malo, 
France, carries passengers on a plat- 
form mounted on high supports which 
run on rails 22 ft. under the surface 
of the water. It carries passengers 


FINDING STORAGE SPACE 
IN AUTOMOBILE 


Two ways of utilizing waste space 
to the best advantage, and an inter- 
esting cushion idea, are shown in these 
drawings. Spare inner tubes should 
be protected from contact with other 
articles, as they are very easily in- 
jured, therefore a pocket in the back 
of the driver’s seat is suggested. To 
reach the tubes, it is only necessary 
to take out the cushion and raise the 
door. This door is made the width of 
the folds in the trimming, and the 
hinges, being at the place where the 
points meet and the buttons are placed, 
do not show. The back of the driv- 
er’s seat is covered with as thick up- 
holstering as the other front seat, but 
as it has less depth, the space behind 
it is available for the storage of the 
two inner tubes, which are suspended 
from a removable bar. 

The cushion idea 


shown is one 


only and is drawn from side to side 
by an electric motor. This novel form 
of bridge obviates many difficulties 
incident to the ordinary design of 
bridge. 


which has found much favor among 
British motorists. Strapped to the 
back of the rear seat in the center, it 
serves as an arm rest when there are 
but two persons on the seat, and, when 
there are three, it allows the additional 
passenger to sit well forward, thus 
avoiding crowding, and by leaning 


Courtesy The Automobile 


1, Space Back of Driver's Seat for Spare Inner 
Tubes: 2, An Ingenious Cushion Arrangement; 3, 
Pocket and Cylindrical Box for Storage of Storm 
Curtains 
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kack against the cushion still to have 
a comfortable seat. 

The other illustration shows a 
method of carrying storm curtains, and 
consists of a leather pocket, project- 
ing not more than 5 in. from the back 
of the seat, and a cylindrical metal 
box fastened underneath. The leather 
flap covering the opening of the cyl- 
indrical box is a continuation of the 
leather pocket. The box and the 
pocket provide room sufficient for all 
the curtains of the car. The arrange- 
ment does not interfere with the usual 
robe rail. 


MAGAZINE PROTECTION OF 
BRITISH WARSHIPS 


The fact that not one British war- 
ships has been destroyed by the ex- 
plosion of a magazine, or from any 
other internal cause, since 1881, when 
the six-gun sloop “Doterel” blew up 
in the Straits of Magellan, is due to 


The Elaborate Systern of Safeguarding the Magazine 
of British Warships—1, Fresh-Air Inlet; 2, Weather 
Deck; 3, Foul-Air Outlet; 4, Escape When Flooding; 
5, Sea-Inlet Control; 6, Armor-Protected Deck; 7, 
Cooling-Chamber:; 8, Cool Air Delivered to Magazine; 
9, Foul-Air Escape; 10, Magazine; 11, Sea Inlet to 
Flood Magazine; 12, Water Line; 13,Coal Bunker; 
14, Sea Inlet 
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the elaborate system of safeguarding 
the magazines. 

The magazines of British warships 
are low down in the hulls, out of the 
way of hostile projectiles, and as far 
as possible from furnaces, boilers and 
other heating agents. Each magazine 
has two steel walls, 6 in. apart, the 
space between them being filled with 
cork to deaden the force of an ex- 
plosion, should one occur. The ex- 
plosives are also isolated in many 
small boxes, and an elaborate system 
of air-cooling is provided to keep the 
temperature at a constant and fairly 
low level. Any magazine can be 
flooded instantly by means of its séa 
valve, the operating mechanism of 
which is located where it can be 
reached under any circumstance mak- 
ing flooding necessary. 

Another important safeguard con- 
sistently maintained by the Admiralty 
is the keeping of only a small reserve 
of explosives and explosive shells, 
thus doing away with the danger aris- 
ing from deterioration by age. It is 
claimed that French warships carry 
ammunition that has been in store for 
nine years or more, while the British 
warships carry nothing that has left 
the factories more than three or four 
years, 


' A LONG-DISTANCE PIANO 
PLAYER 


The latest variation of this popular 
device is one by which a piano may be 
operated at any desired distance. It 
is intended for use with pianos located 
in public rooms, restaurants, etc., 
where it would be desirable to keep 
the operator, the music rolls, and other 
apparatus out of sight. 

The piano is fitted with a set of elec- 
tromagnets, one magnet for each key 
and pedal. Each of these magnets is 
connected to the operating device by 
its own wire, the different wires being 
bundled together like a_ telephone 
cable. 

The operating mechanism is actuated 
by an ordinary electric motor working 
on any commercial type of electric 
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current. The customary perforated- 
paper music roll is employed. 

The motor drives the rolls that carry 
the perforated paper and also a rotary 
vacuum pump. A closed cylinder with 
a row of small openings on its upper 
side is so arranged that the air can be 
exhausted from it by the air pump. 
These openings are closed by the un- 
perforated portion of the roll. 

When a perforation in the paper ex- 
poses one of the holes into the vacuum 
chamber, air rushes in and depresses a 
spring-supported pin so that an electri- 
cal contact is made. Each opening and 
pin is connected electrically with the 
previously-mentioned electromagnet of 
the corresponding key, and the closing 
of the current causes this key to be 
struck. The force with which the notes 
are struck depends upon the amount 
of current transmitted to the magnet, 
and this is regulated by other holes and 
contact pins in the vacuum chamber. 
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The time of the music is regulated by 
changing the resistance in the circuit 
connected to the motor. These resist- 
ance coils, both for controlling the time 
and the strength of tone, are arranged 
as a sort of rheostat that is normally 
stationed at the half-way point. This 
allows automatic regulation either way 
by increasing or decreasing the flow of 
current. The pedals are controlled 
similarly. The device may be clearly 
understood if one remembers that each 
operation, whether striking a key, de- 
pressing a pedal, changing the time or 
changing the force with which the key 
is struck, is controlled by its own air 
hole and contact pin in the vacuum 
box. 

When the selection is finished a 
single hole in the sheet makes a con- 
tact that reverses the winding mech- 
anism, rewinds the music and _ sets 
everything ready for the execution of 
the next piece. 


THE SAND COLONISTS OF CONEY ISLAND 


Defying the demands of the govern- 
ment, a colony of squatters who have 
their habitations on the sands of Coney 
Island, New York, are waging a losing 
fight against the sands, into which the 
aforesaid habitations are slowly but 
surely sinking. Only constant work 
with the spade saves them from pre- 
mature burial. 

The history of this colony of rent 
and tax evaders makes a_ unique 
chapter in the annals of homesteading. 

The story begins a few years ago 
when the pioneers of the present sand 
colonists appeared in the shape of a 
houseboat party. The spot was then a 
pretty bay, fishing was good, bathing 
ideal, and the house party spent a very 
cheerful two weeks at the beginning 
of the summer, quite satisfied with the 
seclusion of the place and hoping that 
the quiet little nook would not be in- 
truded upon by other vacationists. But 
this was not to be. One houseboat 
usually attracts another, and soon other 


summer holiday makers came to share 
the fishing and the bathing at this sea- 
side spot. 

At the end of the summer some of 
the houseboat owners decided to re- 
main and try winter houseboating. 
The spot was convenient to the city, 
the cars being not far away, and the 
idea seemed a good one. Anyhow, sev- 
eral houseboats remained and with 
them two or three of the smaller boats. 
So, partly on the water and partly 
ashore, the members of the little colony 
managed to live very comfortably and 
economically, for the spot was a bar- 
ren waste and no one thought of ques- 
tioning the right to erect shacks on the 
sandy stretch to supplement the float- 
ing habitations. 

But one day trouble appeared in the 
shape of a party of government engi- 
neers who, in answer to inquiries from 
the colonists, gave the information that 
the little bay was to be eliminated 
from the map for strategic reasons. 
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The Living Porch of the House Built above the Submerged Scow. The Open Space of the Second Floor 
might be Considered as a Sleeping Porch 


The squatters were told that they must 
remove from the spot. As squatters 
usually do, they defied this edict’ and 
remained. The engineers said nothing 
and went on with their work. Soon the 
filling in of the little bay reduced the 
water on which the houseboats and 
their attendant craft floated to the pro- 
portions of a lake and then to a pond, 
and it became evident that there would 
be no more sailing for the little flotilla. 


The fleet was hopelessly landlocked. 
As the work went on the pond com- 
pletely disappeared and the houseboats 
and other boats were high and dry on 
the sand waste, no longer boats, but 
merely habitations. The colonists did 
not care much. They intended to stay 
no matter if the government had de- 
creed that they should no longer float 
on the water, but rest in the sand. 
Then the treacherous sand began to 


This is the Largest Habitation in the Sand Colony and is Built above a Scow that is Sunk in the Sand 
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A Certain Amount of Shoveling is Required Each Day, to Prevent the Sand from Completely 
Covering the Habitation 


attack the stranded homes. The colon- 
ists, alarmed at the way their boats 
were sinking in the sand, set about 
building more solid habitations, and 
then something else happened. It was 
found that the sand waste had an 
owner. The sandy stretch had been in 
litigation for years, but it was not the 
“no-man’s land” that the squatters 
thought it to be and therefore no build- 
ing could be erected there without a 


permit. No permit could be obtained, 
of course, and therefore it remained 
for the squatters to save their habita- 
tions from the sand as best they might. 
One, more ingenious than the others, 
erected a big tent from the remains of 
the sails of a wreck in the vicinity. 
The erection of the tent did not con- 
flict with the building laws. Under 
cover of this tent the squatters erected 
a substantial habitation. Then they 


-Only the Top of the Deckhouse Uncovered. During Wind Storms This, Too, Disappears 
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tore the canvas cover off and no one 
has interfered with them since. The 
structure thus erected is the big bar- 
rack-like building seen in one of the 
illustrations. It was built entirely of 
driftwood collected in the neighbor- 
hood, with one of the sunken boats as 
a foundation. 

Not so the others. They are sink- 
ing out of sight and are a constant 


ELECTRIC TRUCK-CRANE 


An electric motor-truck crane, de- 
signed for unloading, loading, and 
transporting the loads for short dis- 
tances in yards and shop buildings is 
shown in this illustration while trans- 


(Ax 


Electric Truck-Crane Unloads, Loads, and Conveys 
Loads 

porting a one-ton load. The hook of 
the swinging crane, which is mounted 
on the front end of the truck, is raised 
and lowered by a hoist of one-ton ca- 
pacity mounted just back of the crane, 
the motors driving the hoist and the 
vehicle being operated from a battery 
on the rear end of the truck. 

When material is to be unloaded 
and deposited within a 6 to 8-ft. radius, 
and this action does not require the 
material to be moved vertically more 
than 10 ft., the truck is run into po- 
sition, the brakes are set, and the truck 
remains stationary, the boom of the 
crane moving back and forth between 
the picking-up and deposition place. 
When material has to be transported 
to a distance in the warehouse or 
yard, the truck picks up the load from 
the railroad car or wagon, conveys it 
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source of anxiety to the colonists. 
Only by perpetual vigilance and hard 
work are the squatters saved from a 
sandy grave. In the winter when the 
weather is stormy and the sand blows 
around like the billows of the ocean, 
the boats are often sanded under com- 
pletely and the squatters have to or- 
ganize digging parties to unéarth the 
buried members of the colony. 


to its destination, and sets or piles it 
where desired. The short wheelbase 
permits the driving of the machine 
about warehouse and shop aisles. 


STEEL FURNITURE 
FOR SHIPS 


A European company is making a 
specialty of steel furniture for ships, 
maintaining that such furniture is a 
necessary feature in eliminating the 
danger of fire. All the fixed and mov- 
able furniture required for the public 
rooms as well as for the staterooms of 
a great liner are being made entirely 
of steel, and of a weight not greater 
than that of wooden furniture. Where 
a decorative effect is desired, the fin- 
ish is grained in imitation of mahog- 
any, walnut, or any other kind of 
wood, by a process which produces a 
result difficult to distinguish from the 
real. 


WORLD’S TIN SUPPLY 
LIMITED 


Early in the present year tin was 
quoted at $981 per ton, or close to 50 
cents per pound, and, although a de- 
cline began at this point, the prices 
have been abnormally high all the 
year. Fifty cents per pound means 
that tin was valued in the world’s 
markets at nearly four times the value 
of copper. According to the Artisan 
and Hardware Record, the world’s 
supply is limited to about 100,000 tons 
a year, and of this amount the tin- 
plating industry alone is credited with 
using 25,000 tons. 
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Dog's Mouth Held Open by Straps during an 
iperation 


Removing a Growth from a Parrot's 
Mo 


GERMAN ANIMAL HOSPITAL 


One of the finest animal hospitals 
in the world is located in Berlin, 
and is maintained by contributions. 
Founded many years ago by a society 
organized to prevent cruelty to ani- 
mals, it has steadily grown and now 
has a very modern equipment. Al- 
though fees are charged when the 
owners of animals are able to pay, the 


Testing the Lungs and Heart Action of an Italian 
Organ-Grinder’s Monkey 


greater number are free patients. 
Every animal brought to the hospital 
for inspection or treatment must un- 
dergo a bath. 

Many of the animals are brought to 
the institution by a Mrs. Hinze, the 
inspector of the anti-cruelty society. 
She makes her rounds on a bicycle, 
carries a valise containing cotton, 


Giving a Dog a Bath at the Animal Hospital in 
Berlin after Admission for Treatment 
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Pushing New Type of Canopy into 
Collapsed Position 


Pushed Nearly into Inoperative 
Position 


acids, and first-aid-to-the-injured im- 
plements, and often treats the animals 
on the street. In extreme cases she 
sends for the hospital ambulance. 


COLLAPSIBLE CANOPY FOR 
AUTOMOBILES 


A rather novel type of canopy or 
hood for automobiles was exhibited 
at the recent show in London. It is 
entirely different from ordinary types, 


SPECTACULAR TESTS OF 
SUBMARINE MINES 
Experiments recently held in New 
York harbor demonstrated that the 


submarine mines adopted for the coast 
defense of the United States have 


being raised from and lowered to the 
side of the car, instead of the rear. 
The whole structure rises bodily into 
position, assisted in so doing by a 
spring-and-lever arrangement which 
is hidden from sight. Two steel tubes, 
one at the forward and the other at 
the rear end of the body of the car, 
support the top,.there being no side 
supports to impede access to the car. 
Either fixed or detachable side cur- 
tains are provided. 


tremendous power. Officers of the 
army conducting the tests exploded 
several mines, in the bay off Fort 
Wadsworth, under targets towed be- 
hind tugs. The explosions threw up 
columns of water ranging from 200 
to 300 ft. in height. 


Columns of Water Thrown Up by Exploding Submarine Mines 
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Lighting Moving-Picture Theaters 


To meet the requirements of the 
new law in a certain city, various nick- 
elodeon managers have tried different 
methods of lighting their theaters while 
the moving pictures are being shown. 
The majority have installed green 
lights on the side walls, with which, 
although a dim light is furnished, it is 
hard to distinguish one person from 
another. 

A unique lighting method, which 
makes the theater as light as day, has 
been employed by the manager of one 
theater. The ceiling of the theater 
was painted white and six electric 
lights were placed inside of wooden 
chopping bowls, 2 ft. in diameter and 
suspended from the ceiling. Although 
no lights are visible to the audience, 
the light reflected from the ceiling 


Lights in a Chopping Bow! 


illuminates the entire theater, and one 
can even read a newspaper while the 
pictures are being shown.—Contributed 
by Geo. A. Obenauer, Buffalo, N. Y. 


Extension Stock for a Revolver 


When firing a large revolver, it is 
hard to hold it from kicking out of 
range and missing the mark. With the 


Stock Made of Rod Iron 


use of the little device shown in the 
sketch, the weapon can be held steadily, 
and accurate shooting will be an easy 
matter. The device is made of an iron 
rod, about 7% in. in diameter by 1514 
in. long, bent as shown in the sketch 
and attached to the revolver with two 
screws. The hook end of the rod is 
placed over the forearm when firing 
the revolver.—Contributed by Gilbert 
H. Holter, Jasper, Minn. 


Adjusting a Battened Door 


A cottage door made of boards and 
battened can be adjusted in the fol- 
lowing manner: Take the door off its 
hinges and stand it in a vertical posi- 
tion, grasp the sides and jolt it forcibly 
down on a heavy block or stone on 
the corner that is low. The weight of 
the door added to the force of swing- 
ing it down on the block will quickly 
put it in proper shape.—Contributed by 
John V. Loeffler, Evansville, Ind. 


CA garage should be built to exclude 
all dampness, as moisture will cause 
much labor to keep the brasswork 
clean, and will also corrode part of 
the machinery, 
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A Water Filter 


A cheap, simple and efficient water 
filter may be made of ordinary pipe 
and fittings. Owing to the bad con- 
dition of the wa- 
ter supply in our 
city, I con- 
structed such a 
filter, and it gave 
good results. The 
filter is attached 
to the water 
main just back 
of the faucet. 
The large pipe 
or body of the 
filter is filled 
with charcoal, C, 
which is held in 
place with wool 
felt or filter pa- 
per, B B, and backed with wire gauze, 
AA. The main body of the filter is 
made of 114-in. pipe with 144 by *%-in. 
reducers on the ends.—Contributed by 
Whitney W. Jones, Baltimore, Md. 


Enlarging Window-Display Space 

The proprietors of a store doubled 
their show-window space by the 
method shown in the sketch. The floor 
and joists under the window-display 
space were cut out and a display placed 
on the basement floor near the front 
wall, or partially under the sidewalk, 


SIDEWALK 
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The arrangement can be better un- 
derstood from the sketch. A_ very 
good effect can be obtained without 
the use of the mirrors by placing the 
basement display back far enough to 
be viewed direct. In the sketch, A rep- 
resents the eyes of a person viewing 
the basement display C through the 
mirror B. The display D cari be seen 
direct.—Contributed by Merle Robi- 
son, Pittsburg, Pa. 


Care of Oil-Soaked Waste and Rags 


The danger of spontaneous combus- 
tion from rags or waste saturated with 
oil in shops, garages and residences is 
not sufficiently understood. This is, 
no doubt, because most people do not 
know that linseed oil will oxidize rap- 
idly, and if cotton is soaked with oil, 
enough heat will be generated in a 
short time to char the cotton. The ad- 
dition of red lead seems to make the 
heating more rapid, as pipe fitters have 
frequently observed. 

It is a common thing for pipe fitters 
to clean the red lead and oil from a 
new joint by wiping it with a hand- 
ful of waste. It is also common for 
the workman to carry the waste in his 
pocket. A pipe fitter once felt a hot 
spot against his body, which caused 
him to investigate his pocket with the 
result that he found a pocket lining 
burned out and a of charred 


mass 


ENTRANCE 


Two Displays in One Window 


and four large plate-glass mirrors were 
so arranged that those entering or 
leaving the store could view the 
display. 


waste. If this jacket had been hung 
in the clothes closet at home, a burned 
dwelling might have resulted, with the 
origin of the fire a mystery. 


FLOOR 
\ ‘MIRROR || 
IN \ | 


POPULAR MECHANICS 123 


The safe thing to do is never to put 
oil-soaked rags away for safe keeping. 
Either burn or wash them at once. In 
mills, power stations, shops, garages, 
etc., where there is a quantity of oil- 
soaked waste, cans should be provided 
to receive the discarded waste. The 
cans should be made of heavy sheet 
metal with riveted seams, and with 
iron legs to hold them several inches 
from the floor. Use a tight-fitting 
metal cover.—Contributed by F. W. 
Brady, Scranton, Pa. 


A Plumber’s Sign 


An enterprising plumber constructed 
a very attractive sign that at once 
suggests the kind of business carried 
on within. The sign is in the shape of 
an ordinary faucet constructed of large 


Sign Made of Pipe Fittings 


pipe and fittings. It is about 2 ft. 
long and painted yellow to look like 
brass.—Contributed by John J. Keenon, 
Chicago. 


Alarm for a Hot Bearing 


The alarm consists of a device very 
similar to a thermostat. A tongue is 
made of a strip of copper, A, and a 
strip of zinc, B, both the same size and 
gauge, riveted together with small 
rivets. The tongue is fastened to the 
base C; made of 14-in. fiber similar to 
an organ reed. The slot in the fiber 
should be about 1 in. wider and % in. 
shorter than the tongue. Two screw 
holes, F F, are drilled in the fiber, as 
shown. The tongue is fastened to the 


base with the copper side in contact 
The electrical con- 


with the fiber. 


tacts are made as shown at D and E. 
These contacts are attached to the fiber 


A 


Thermostat and Connections 


base with binding-posts, GG. 
circuit is wired as shown. 

The action is as follows: The in- 
strument is fastened flat on the bear- 
ing cap with the metal tongue in con- 
tact with its surface. If the bearing 
gets warm, the zinc will expand much 
more than the copper strip, which 
causes the tongue to curl at the free 
end. In doing so it lifts the lever 
contact D into contact with E, thus 
closing the circuit and ringing a bell 
or lighting an electric light, as the case 
may be.—Contributed by W. W. Sav- 
age, Buffalo, N. Y. 


The 


Bit Used as a Belt Punch 


An old-style gouge-shaped bit, as 
shown in Fig, 1, rounded at the point, 
as in Fig. 2, makes a good emergency 
belt punch. A handle may be made 
of a cork. The shape of the cutting 
point of the gouge is shown at A. This 


Fig.2 
Bit Formed to Cut Round Holes 
will make a neat round hole, B, if the 
tool is turned when cutting the hole. 


—Contributed by James M. Kane, 
Doylestown, Pa. 


(Sew straps to the sides of mattresses 
and they can be handled more easily. 
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Replacing Belts on Wheels 


The contraction of a belt not used 
for some time will make it hard to re- 
place it on the pulleys. The same 
trouble may be experienced after cut- 
ting out a little too much material 
when taking up a belt. 
In either case, the belt 
cannot be readily put on 
the pulleys by hand or 
with a stick. A safe way 
is to proceed as follows: 

Procure a piece of 
rope, 6 or 8 ft. long and 
not over 14 in. in diam- 
eter,—preferably a piece 
of window-sash cord. 
Place the belt around 
the driven pulley after 
the power is stopped. 
Double the rope and 
pass the loop end 
through the driving pulley just ahead 
of one spoke. Put the belt on this pul- 
ley and around it as far as possible by 
hand, then pull the loop around the 
belt and pass the two ends of the rope 
through the loop and draw it up 
tightly, holding the ends in one hand. 
Start the power slowly and the belt 
will easily run on the pulley, and as 
it does so, let go of the rope ends. The 
belt will cause the loop to open and the 
rope will ride to the next pulley and 
fall to the floor.—Contributed by H. E. 
Parker, Bridgeport, Conn. 


Gas Purifier for Automobile-Lighting 
System 
The purifier consists of a cylinder 


made of 114-in. brass tubing, with ends 
of sheet brass soldered in. The cyl- 


inder is placed transversely under the 


Location of Tank in Pipe Line 
front of the engine, as shown in the 
sketch. The pipes leading to the head- 
lights enter the ends and nearly reach 


POPULAR MECHANICS 


the center at the top of the chamber, 
as also does the pipe from the gen- 
erator. The reason for this arrange- 
ment is to avoid filling the tubes with 
water when the car tips. 

This device serves a twofold pur- 
pose. It keeps all water and lime dust 
from the lead pipes, and also serves as 
a storage tank for the gas, preventing 
flickering and other troubles and furn- 
ishing a more constant pressure. A 
stopcock is soldered in the bottom to 
drain the tank, though the purifier will 
operate when almost half full of water. 
—Contributed by Donald H. John- 
ston, Collins, O. 


Sales-Ticket File 


A very useful and handy device for 
the rapid filing of sales tickets is shown 
in the accompanying sketch. The 
owners of a department store, employ- 
ing 30 clerks, were obliged to use as 
many spindle files as there were clerks. 
They could not use a card-index sys- 
tem for the rapid filing of the sales 


Filing Sales Tickets on Bicycle Rim 


tickets, so they suspended an ordinary 
bicycle wheel, with the tire removed, 
from the ceiling, and on its rim hung 
30 hooks, one for each clerk, and each 
marked with a small tin plate tacked 
to the rim bearing the file number. 
The wheel being placed so that the 
hooks were within convenient reach 
of the cashier’s right hand, any num- 
ber could be readily located by turn- 
ing the wheel.—Contributed by Axel 
C. Hanson, Lincoln, Neb. 


@The best sidewalk manhole guard is 
a barrel with both ends removed. 
Lighting and ventilation are perfect. 
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The Art of Stencil Making 


By HOMER H. KNODLE 
Part II—Cutting 


After the design is originated, which 
may be much smaller than the stencil, 
the next step is to transfer it to the 
manila paper used to make the stencil. 
This is done by the use of dividers 
and drafting tools, and the measure- 
ments should be in such proportion 
that the design will be enlarged to the 
necessary size. Two boards are needed, 
one, built as described, to do the cut- 
ting on, and a regular drafting board. 
The reason for having two boards is 
that if the cutting is done on a draft- 
ing board, it will soon be useless for 
drafting. For drawing out the full-size 
design, a 31 by 42-in. board will be 
large enough. The cutting board should 
be larger, not less than 36 by 55 in. in 
size, and constructed as follows: 

Using good  white-pine boards 
dressed on four sides, not less than 
1% in. thick and 6 in. wide, build a 
board as shown in Fig. 12. The cross- 
pieces should be of the same material 
as the board and fastened to the board 
with screws, using at least two to each 
piece making up the board. The sup- 
port is made from heavier lumber, sub- 
stantially as shown in the illustration. 
The board may or may not be in- 
clined, as desired. 

The usual size of stencils ranges 
from 2 by 6 in. to 30 by 50 in. The 
paper used should be 3-ply manila, 


Fic.13 
Drawing Board 


which can be obtained cheaply from a 
printers’ supply house. The paper 
should be cut about 4 in. larger each 
way than the extreme size of the sten- 
cil to be made, to allow an edge for 
tacking to the board, as shown in Fig. 


13. The tacks are placed around the 
entire edge of the paper, so as to hold 
it firmly. One-ounce tacks will be 
found amply large. 


Cutting Board and Stand 


In drawing the large full-size de- 
signs, the triangles should be from 12 
to 16 in. long. (Triangles made of 
wood are not expensive.) After the 
paper is fastened to the board, lay out 
the extreme border line A and the de- 
sign border line B, as shown in Fig. 
13. Starting at the left-hand part of 
the border, draw in the design just as 
it would appear on the wall, as shown 
in Fig. 14, paying no attention to the 
binders. The best effects are usually 
obtained when the design is finished 
as a whole and not each particular 
part separately. 

The number of binders to hold each 
part of the design should be considered. 
An especially large surface should have 
more than three binders, while for ordi- 
nary-size pieces, three binders, if prop- 
erly placed, will hold the piece in posi- 
tion very well. In handling very small 
units, two binders will be found suffi- 
cient, but never less than two. The 
location of the binders are marked with 
a red crayon, as shown by the dotted 
lines in Fig. 15. Beginning at one 
corner of the design go over it to see 
if any have been omitted, as a binder 
cut out will spoil a stencil. Mark each 
part to be cut out with blue crayon. 
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It will be found best to follow, to some 
extent, the outline of the piece, so 
that when a binder is reached, the col- 
ored crayon will be a signal to look out 
for the red line. A finished design as 
it will appear when stenciled on a wall 
is shown in Fig. 16. 

The knives which will be found use- 
ful in cutting out stencils are shown in 


Fi.i6 
The Full Size Design 


Fig. 17. These can be obtained at any 
hardware store. One is a common 
steel eraser and the other is a Swedish 
carpenters’ knife. No other tools are 
necessary. The operation of cutting 
out the stencil is purely mechanical 
and consists of simply following the 
lines drawn, being careful to hold the 
knife so that a perpendicular cut will 


be made, and also being sure to cut en- 
tirely through the paper, as a recut will 
make a ragged edge. When the lines 
are completely cut out, the stencil is 
finished with the exception of oiling, 
and that should be done with a camel’s- 
hair brush and boiled linseed oil. Both 
sides should be coated and the piece 
hung up to dry. The oiling-:should be 
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Marking the Binders 
Cutting Knives 


done before the outside border of the 
stencil is cut away so as to have all the 
surface well oiled. A name and ad- 
dress, or some other mark, should be 
stamped in one corner before oiling, so 
as to designate which side to place 
against the surface to be stenciled. 
This will preserve a clean surface on 
the stencil. 


(To be continued.) 


Repair on an Automobile-Horn Bulb 


The ordinary rubber horn bulb used 
on an automobile can be repaired with 
the use of-a vulcanizer in the following 
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Fic.! The Split and Its Repair 


manner, as described by the Automo- 
bile Dealer. A very common form of 


damage, a split on the top of the bulb, 
is shown in Fig. 1. 

The first process of repair is to thor- 
oughly clean the rubber where it is 
split, with benzine, outside and, if pos- 
sible, inside. The inside of the rubber 
should be roughened with a rasp or wiré 
scratch brush, and the outside edges 
of the split beveled off with a pair of 
scissors and roughened with a rasp. 
The split after this treatment is shown 
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in section in Fig. 2. If the size of the 
split is sufficiently large to make this 
possible, a piece of old inner tube 
should be inserted to cover the split, 
the rubber having previously been 
roughened and covered with vulcaniz- 
ing solution. The inside of the bulb 
is also treated with the vulcanizing so- 
lution. It will be easier to insert and 
place the patch before the solution 
dries. 

The split and beveled portion should 
be coated with the solution and allowed 
to dry, if possible, for several hours. 
Some lengths of vulcanizing com- 
pound, about 44 in. wide, should be 
cut and softened by heating on the 
vulcanizer and then pressed into the 
V-section split until the whole is level 
with the outer surface of the bulb. 
The lower part of the bulb can then be 
pressed up as shown in Fig. 3. The 
doubled-in portion, back of the split, 
should be filled with waste or rags as 
tightly as possible and the whole cov- 
ered with a piece of thin linen, sprin- 
kled with soapstone where it comes in 
contact with the vulcanizing rubber. 
Care must be taken that no creases in 
the bulb are allowed to remain in con- 
tact with the vulcanizer, as this will 
make them permanent. 


Anti-Rattler for a Window Sash 


An ordinary wood clothespin, having 
one leg broken off as shown in the 
sketch, makes 
a good §anti- 
rattling device 
for a window 
sash. The re- 
maining leg of 
the pin is 
pushed between 
the sash and 
window casing. 
—Contributed by Paul H. Burkhart, 
Blue Island, II. 


(The tires of an automobile placed in 
storage should be cleaned with castile 
soap and tepid water and then stored 
in a dark place, well ventilated. 


Ventilating with a Gas Lamp 


A small cigar store located in a large 
office building had no outside opening 
and the air was bad and made more so 


Lamp Ventilator 


by the smoke from the patrons’ cigars. 
To obtain good ventilation for this 
room, it was fitted with a sub-ceiling, 
A, tapering up to a peak in the center. 
A large gas lamp was placed in an 
opening in this peak, so that the heat 
from the lamp and its consumption of 
air created a strong upward draft which 
causes the smoke and air to flow out 
of the room and exhausts it into the 
main corridor through a_ perforated 
plate. The lamp must be used continu- 
ously regardless of the brightness of 
the day. — Contributed by Albert 
Scheible, Chicago. 


Wallpaper Protection 


The condition of the paper on a wall 
behind pictures may be kept similar to 
that on the uncovered surfaces by plac- 
ing a glass push pin in the wall where 
each lower corner of the frame rests. 
This keeps the picture away from the 
wall and allows the air to circulate 
freely. 
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Pole for Hanging Pictures 


The accompanying sketch shows a 
holder for picture-frame hooks for use 
in hanging pictures. The holder can 


Fic.1 Fic.2 Fic.3 
Clip on the End of Pole 


be made of brass or steel, 1% in. wide, 
or slightly under the width of the pic- 
ture hook. When forming the holder, 
as shown in Fig. 1, use a hook as a 
pattern or form. Make half of the 
lower bend first, then drill a hole for 
fastening it to the rod or pole, as 
shown. Cut out the end of the pole 
to fit the holder and attach it as shown 
in Fig. 2. The hook is placed in the 
holder and the picture-frame wire A in 
the hook. The manner of hanging the 
picture is shown in Fig. 3.—Contrib- 
uted by C. G. Carlstrum, Rochester, 
New York. 


Lathe Work in a Milling Machine 


From the history of machine tools 
we learn that the early milling machine 
was a modified form of lathe without 

| 


Fig.2 
Cutter in the Vise 


the long bed and the tailstock. In shop 
practice today it is of common occur- 
rence to see the lathe doing the work 
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of the miller, and vice versa. An in- 
stance of lathe work done in a milling 
machine is as follows: 

We had several thousand screws of 
the shape shown in Fig. 1. These had 
been made on an automatic screw 
machine. They had to be within less 
than .001 in. of the specified length, 
which, as they were all over size, 
meant facing off one end. Ordinarily 
this would have been a lathe job, but 
no lathe was available at the time. An 
unused milling machine was made to 
take the place of the lathe. The screws 
were held in the chuck on the nose of 
the milling-machine spindle, each one 
being set against a positive back stop. 
They were then faced off on the small 
end-by a regular side tool. The 
arrangement is shown in Fig. 2. The 
job was finished as quickly as if done 
on a lathe—Contributed by Donald 
A. Hampson, Middletown, N. Y. 


An Open Stove Plate 


The stove plate shown in the sketch 
is used for setting small utensils on 
to keep them from falling into the fire. 
To make this plate, cut a ring pattern 
to fit the stove 
cover and pro- 
cure a piece of 


\%-in. mesh 
screen made of 
about No. 10 
gauge wire. Cut 


the screen to al- 
most the outside 
diameter of the 
plate. Take the 
pattern and 
screen to a local foundry and have the 
molder lay the screen between the mold 
parts. When the metal is poured and 
the casting finished, the screen will be 
solidly fastened in the iron ring, mak- 
ing a plate that one would hardly part 
from after once using it—Contributed 
by Henry C. Ronfeldt, Toledo, Ohio. 


@Pianos should never be set against 
an outside wall as dampness is apt to 
rust the strings. 
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The Repair and Care of Lubricators 


Loose iubricator brackets not only 
cause serious leaks of oil and water 
where they screw into the lubricator 
body, but are also the cause of the 
aggravating and dangerous breakage 
of sight-feed and register glasses. 

The brackets can be securely and 
permanently tightened by inserting a 
thin copper gasket (Fig. 1) between 
the bracket joint and its seat in the 
body. The bracket is turned into line 
with the one above or below against 
the jacket, which, as it is squeezed 
against the body, makes the joint tight 
and holds the bracket rigidly in place. 

Worn choke or reducing plugs are 
not only a source of trouble in the 
operation of the lubricator, but cause 
the excessive use of valuable oil. A 
number of lubricators, each of a dif- 
ferent type, may be used on the engines 
about the plant, each lubricator pos- 
sessing differently constructed choke or 
reducing plugs. When no extra ones 
are kept on hand, new ones are often 
made on a common lathe, necessitating 
a bit of expensive labor. 

The usefulness of a reducing plug 
can be prolonged considerably by clos- 
ing the small oil passage, using a hol- 
low punch as shown in Fig. 2. A 
number of lubricators in a plant hav- 
ing excessively worn reducing plugs 
can waste a great amount of oil, and 
the use of a punch for this purpose on 


Gasket in Joint 


the reducers will result in the saving 
of money expended for lubricant. 

A bracket that is not in line with the 
one securing the other end of the glass 


is very liable to break the glass when 
it is forced to withstand its pressure of 
water and oil. The two can be lined 
up very quickly and accurately by the 


Fig.2 
Closing Passage and Lining Parts 


Fic.3 


use of the glass itself as a tool. The 
opening in the upper bracket through 
which the glass is inserted is large 
enough to allow the glass to be swung 
some distance each side of the bracket 
below (Fig. 3). By forcibly turning 
the bracket, through which the glass 
is inserted, the glass will clear each 
side of the other bracket an equal dis- 
tance, at which position the two 
brackets are correctly in line, permit- 
ting the glass to hold its pressure with- 
out danger of breaking.—Contributed 
by F. W. Bentley, Huron, S. D. 


Coloring Brass Black 


The solution made up as follows is 
given by Camera Craft for coloring 
brass articles black: Dissolve blue 
vitriol in water and add washing soda. 
Allow precipitate to form and then 
pour off the clear liquid. The precipi- 
tate is carbonate of copper, which, 
mixed with strong ammonia and heated 
to 150 deg. F., will stain brass black if 
dipped in it. Be sure and clean the 
article well with potash before 
staining. 


CAlways caliper work when at rest 
and not in motion. 
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Combination Hammer and Mallet 


A carpenters’ hammer with a raw- 
hide insert in the side is a very handy 
substitute for a mallet. The hammer 
is removed from 
the handle and a 
hole drilled in 
the side and ta- 
pered. A _ piece 
of rawhide is 
shaped to fit the 
hole and put into 
place. The ham- 
mer is then put 
on and fastened to the handle. The 
temptation to drive a chisel with the 
ordinary hammer is removed, as a mal- 
let and hammer are combined. 


Drilling Dies 


Die makers should space off a die 
with a double-center punch having a 
space between points equal to any de- 
sired number of drill. Alternate holes 
should be drilled first, after which the 
intervening holes should be made with 
a drill having a point to fit into an 
angle of 45 degrees or less. Such a 
drill will cut into the holes on both 
sides without running off, as long as 
the taper guides the drill. The core 
will drop out of the die after the last 
hole is drilled. 


Sanitary Drinking Fountain 


Ordinary pipe fittings can be ar- 
ranged to make a sanitary drinking 
fountain. A re- 
ducer, 2 by % 
in., forms the 
main body of the 
fountain. It is 
screwed on a 
water main, D, 
which has a 
short extension 
of %%-in. pipe, C. 
The holes BB 
may be of any size to drain the water 
out slowly. A valve is placed in the 
pipe below the fountain. 


Homemade Hoist for Garages 


In all automobile-repair shops there 
must be some arrangement for hoist- 
ing work that is too heavy to be lifted 
by hand. This is true particularly 
during the overhauling season, when 
motors, transmissions, etc., are re- 
moved from the frames, and other 
heavy operations must be performed, 
says the Motor Magazine of Canada. 
A device is shown in the sketch to take 
the place of the more expensive and 
cumbersome hoisting outfits, and one 
that can be made easily by the repair 
man. It will be found equally handy 
in a private garage, the expense of 
making being small. 

The essential members are two 
hooked pieces and three rings, two of 
which are oval in shape. The size rec- 
ommended for a hook for use on a 6- 
in. joist is 1% in. wide 
by % in. thick. The 
metal is forged and holes 
1% in. in diameter drilled 
34 in. and 3 in. from the 
end to receive the links 
and hinge pin. The 
hooked pieces are then 
fastened by a 4-in. rivet 
or cap screw, leaving 
them free to turn. The 
oval links go in the end 
holes and are connected 
by the other ring, into which is hooked 
the tackle. The stock for the links is 
%& in. in diameter, welded into shape, 
as shown. 

In using the device, the hooks are 
clamped on the timber, the points be- 
ing driven in with a hammer. The 
chain hoist is then hung into the lower 
ring. The greater the strain the deeper 
the hooks will sink into the beam, thus 
giving more and more holding power. 
For use on larger joists, or for hold- 
ing more weight, this appliance can be 
larger and heavier to suit the require- 
ments. 


(Plaster of paris mixed with paper- 
hangers’ paste is the proper material 
for stopping holes in a plastered wall. 
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Rust-Proofing Iron and Steel 


The metal to be treated is first briefly 
immersed in a boiling solution of so- 
dium or potassium hydrate to remove 
oil and grease. If rusty or badly tarn- 
ished, it is given the ordinary sulphuric- 
acid pickle. It is then well washed 
in clean water, preparatory to the final 
treatment. 

The rust-proofing solution consists 
of a 4-per-cent solution of phosphoric 
acid mixed with clean iron filings. It 
is kept at boiling temperature. The 
article to be treated is prepared as 
described and then immersed in the 
boiling solution for 244 to 3 hours. The 
metal will then have a greenish-black 
appearance. Dry the article and oil it 
with linseed or paraffin oil. The final 
color will be gray-black. 


Tire-Pulling Tool for Blacksmiths 


The tool shown in the illustration 
is specially designed to remove a steel 
tire from a felloe without splitting the 
latter or marring the paint. The sketch 
clearly illustrates its construction. The 
size of the material will depend on the 
work it is intended to do. The several 
holes in the tire hook make it ad- 


Puller on Tire and Felloe 


justable for various widths of rims.— 
Contributed by J. W. Plemons, Circle- 
ville, Ohio. 


Fruit Cans as Oil Retainers 


Empty fruit cans are very handy to 
have in a small workshop. They can 
be used for holding oils, paints or small 
parts. Cut the cover off one of these 
cans as near the rim as possible, turn 
over the jagged edges to make them 
safe for the fingers, and it will make a 
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fine oil container. Hammer out a 
place, as shown at A, Fig. 1, and a good 
spout is formed. These cans are good 
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Cans with Spouts and Handles 


for holding drill compounds on the drill 
press, or kerosene oil or any liquid 
that does not require the oil can. 

Small-size cans used for condensed 
milk can have a handle formed of the 
part C by cutting out the spaces B B. 
The strip C is turned over to form the 
handle D. The end E of the handle 
may or may not be soldered, as desired, 
—Contributed by Hy. W. Hankin, 
Troy, N. Y. 


Reversing Bristles in a Brush 


Having occasion to use a small var- 
nish brush, I found that it had been 
put away without cleaning and that 
the bristles were stuck together in a 
solid mass. After removing the 
small nails holding the bristles in the 
tin binding, I pulled out the bristles 
and reversed them, forcing the end 
that was stuck together into the bind- 
ing, and after replacing the nails I 
had a brush that was as good as ever 
and one with which I did a big job of 
varnishing without a bristle coming 
out. The ends of the bristles that had 
been protected from the varnish by 
the binding were as soft as those in a 
new brush.—Contributed by W. M. 
Hope, La Crosse, Wash. 


CAn old rat-tail file, ground smooth 
and rounded to a point on the end and 
magnetized, makes a useful tool for 
removing steel particles from the eyes. 
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Knurling with a File 


Take a sharp file and two pieces of 
square stock; place the file on one side 
of the piece to be knurled and the 


Driving the File through the Jaws 


square stock on the opposite side as 
shown in the sketch. The surface of 
the file placed against the face of the 
jaw is ground off and made smooth. 
Continuous striking on the end of the 
file causes it to slide down thus rolling 
and knurling the piece. The square 
stock gives clearance to the knurl. 
Sheet-brass jaws will give good results 
on very small rods, if used in the place 
of the square stock.—Contributed by 
J. F. Tholl, Ypsilanti, Mich. 


Cushions for Chair Legs 


The ordinary felt tips for chair legs 
can be supplanted by homemade rub- 
ber tips as shown in the illustration 
at less expense of time and money. An 
old _ discarded 
tire casing will 
furnish the ma- 
terial from which 
to cut the rub- 
ber disks. The 
disks B are cut 
34 in. in diam- 
eter and are at- 
tached to the legs 
of the chair C by 
boring a hole, % in. in diameter and 
¥% in. deep, in each one and driving 
a tack, A, in the center. The disks 
form a cup that makes them stick to 
the floor without scratching the varn- 
ish.—Contributed by John V. Loeffler, 
Evansville, Ind. 
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Securing a Fork in a Stag Handle 


I had a stag-handle carving fork 
which came apart and, as it was too 
good to throw away, I mended it as 
follows: I warmed the handle by 
standing it in boiling water, open end 
up, being careful to keep the water 
out of the hole. When it was thor- 
oughly hot I poured melted sealing 
wax into the hole until it was nearly 
full and then forced the tang of the 
fork, which I had previously notched 
with a file, into the wax until the 
shoulder came against the end of the 
stag handle. This made a good re- 
pair which was not affected by hot 
dishwater.—Contributed by W. E. 
Morey, Chicago. 


To Keep Pipe from Entering a Flue 
Too Deeply 


When setting up a stove, the pipe 
always has a tendency to slip into the 
chimney too far, thus closing off the 
draft and mak- 


ing stove 
smoke. This can 
. N Yb 
be remedied by | 
cutting the pipe } 
to form a projec- 2" 
tion on each side, Kh, 
as shown in the 
sketch. The pro- es 


jections should 

be just long cnough to rest against 
the opposite side of the chimney when 
the pipe is in its proper place.—Con- 
tributed by P. J. Theisen, Denver, 
Colorado. 


Lubricating an Automobile 


In lubricating an automobile, it must 
be borne in mind that no two automo- 
biles of the same make and model will 
consume the same amount of oil with 
the same mileage. This is because the 
frictional resistance of the bearings 
will be in proportion to the actual work 
done, with the load and the condition 
of roads. While the accompanying 
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chart and following table of reference 
will be found simple and convenient, 
the question of mileage must also be 
taken into consideration. The oiling 


time, as shown in the table, is based 
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Repairing a Flexible Shaft 


Clean both ends of the shaft which 
are to be joined together with gaso- 
line, to remove all grease, oil and dirt. 


C 
©\ YOO 28 
AS) ( @) @) 4) 
20 30, A— = 
26 > 
25 b24 
14 


Plan of an Automobile Chassis with Parts to be Oiled Numbered 


upon the maximum work an automobile 
should do. The table is made up on a 
monthly basis. 


1—Brake-lever shaft 
2—Internal-brake cam oilers. 
3—Rear-spring bolt greasers 
4—Rear-spring leaves............ 
5—Rear-wheel hub caps..-.-....- 
6— Rear-axle outside bearing greasers 
us (non-fluid oil) Weekly 


7—Magneto-shaft coupling..-.--- Twice 
8—Brake fittings and connections----... Weekly 
9—Clutch-pedal bearings. Twice 

11—Differential (ngn- fluid oil) Once 
12—Rear universal joint..-.-- ee Twice 
13—Gear-shifter shaft -Once 
14—Front-wheel hub caps “(non- ‘fluid oil) Once 
15—Transmission case - .-- (special non-fluid oil) Once 


17—Magneto oil cups and wells......-..-...-+++ Twice 
18—Steering-knuckle 
19—Commutator oiler and 


20—Steering-case (non-fluid oil) 
21—Crank-case filler and oil tank....-.-....++++ Dai 

22—Front universal joint .--..-.-. (non-fluid oil) Twice 


24—Front-wheel bearings. ---.-- (non-fluid oil) Once 

25—Steering cross-tube greasers (non-fluid oil) W eekly 

26—Steering connecting-rod 


28—Fan- -bearing Weekly 
Front-spring leaves...-...-..- (non-fluid oi]) Once 
Water-pump shaft Twice 

If shaft has greaser..... pump lubricant) Twice 
31—Timing gear compartment. ...(non-fluid oil) Once 
32—Spring-bolt ‘(non-fiuid oil) Twice 


One filling of the differential housing 
and transmission case will run 1,500 
miles. A little oil should be added 
each month to keep up the proper 
amount and insure the best lubrica- 
tion. The crank-case filler and oil 
tank should be always examined be- 
fore starting out, to insure a plentiful 
supply of oil for the trip. 


Secure a piece of brass tubing about 4 
in. long, no less than 5 in. thick, and a 
trifle smaller in diameter than the 
shaft. Split the tubing with a hack- 
saw all the way down one side so that, 
when the ends of the shaft are in- 
serted in the tubing, it will expand and 
make a tight fit around the shaft. Place 
one end of the shaft in a vise and fasten 
the other end on a block of wood, mak- 
ing the part to be joined level and 
rigid. Heat the joint with a blow- 
torch, being careful not to draw the 
temper in the brass tubing or shaft. 
When the joint is hot, pour melted 
babbitt metal in through the split in 
the brass tube until the babbitt sweats 
itself thoroughly into the ends of the 
shaft and fills up the seam in the tube. 
The babbitt must be heated until it 
chars a piece of wood when dipped into 
it. Dress the joint with a file, and it 
will be found to work perfectly. As 
many as four joints of this kind have 
been made in one shaft, 7 ft. long, with 
satisfactory results—Contributed by J. 
O. E. Dieterich, New York. 


@The atmosphere of a cellar where 
vegetables are kept is not fit for an 
incubator. 
carbonic-acid gas, 
young chicks. 


The air is charged with 
which is fatal to 
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Water-Tight Joint in Sluices - 


Laundry tubs, sluices and troughs 
that are longer than the material used 
in making them should have the joints 


Pin in the Joint 


matched as shown in the sketch. The 
joint is made by squaring the ends of 
the boards, butting them together and 
putting a pin between the ends. If 
the ends are not a good fit, take a 
saw and cut through the joint, then 
nail a piece on one side to keep them 
in line temporarily. 

The sketch shows a sluice of which 
A is the side and B the joint to be 
made water-tight. If the sides are of 
2-in. material, take a %-in. bit, long 
enough to extend through the width 
of the board, and bore a hole, C, 
through the joint. Bore a hole in a 
piece of scrap with the same bit. Cut 
a pin, D, from soft wood, a trifle 
longer than the width of the board A, 
dress it round and just a little larger 
than the hole bored with the bit, point 
the end, and then carefully drive the 
pin through the hole in the scrap. This 
will make it to size. Drive the pin in 
the hole C, after the boards are nailed 
in place, and a perfect water-tight 
joint is secured.—Contributed by W. 
A. Lane, El Paso, Tex. 


Waterproof Cups for Painters and 
Decorators 


The painter, and especially the sign 
painter, often has occasion to use a 
small quantity of one color or another 
and the color mixed would be of no 
further use if any were left over. 


Furthermore, it would possibly con- 
sume valuable time to clean a cup, and 
different cups for the various tints 
would take up too much space in a kit. 
Il use a waterproof cup that can be 
made in any size, and carried con- 
veniently in the paint kit, and is so 
cheap that it may be thrown away after 
using. 

The cups are made up of oiled sten- 
cil board that is not too heavy. The 
board is cut into pieces 54% in. long 
by 2%4 in. wide, as shown in Fig. 1. 
The dotted lines are run over with a 
blunt knife so that the board may be 
folded easily without breaking at the 
folds. After following the measure- 
ments in Fig. 1, proceed to shape the 
cup by folding both ends and sides 
until the corners meet, as shown in 
Fig. 2, leaving a triangular flap at each 
corner. Bend the flaps back on the 
ends, as shown in Fig. 3. Take the 


long end and bend down over the flaps, 
after which push the remaining ends 
between the triangular flaps; and a neat 
waterproof cup will be formed. Several 
dozen cups can be made from the aver- 


Fig.2 Fig 3 


Pattern and the Finished Cup 


age-size oiled board. A great many 
pieces can be cut out and scored ready 
to be formed into cups and carried flat 
in the kit, ready for use on any job.— 
Contributed by Harry Marcelle, San 
Diego, Cal. 


@Brass work requires a higher lathe 
speed than for cast iron or steel. 
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Using Old Inner Tubes 


Do not throw away or sell for scrap 
old inner tubes, which have sound sec- 
tions of unperished rubber. By sav- 
ing the old tubes, and cutting out and 
sending the sound sections to a tire 
company, they may be joined into a 
new tube, says Cycle and Automobile 
Trade Journal. While this joined tube 
does not have a good appearance, it 
will be found capable of giving good 
service, and when the shoe is put on, 
only the owner will know how the 
tube looks. 


A Draftsman’s Ink-Bottle Holder 


A handy ink-bottle holder for a 
draftsman’s slanting board can be made 
as shown in the sketch. A block of 
wood is turned up, having the dimen- 


Fic.! 
Holder Attached to Board 


sions shown in Fig. 1. The block is 
then attached to the upper edge of the 
board with one screw through the rim 
so that the holder may swing down 
over the board as shown in Fig. 2. The 
ink bottle is slipped into place before 
turning the block.—Contributed by A. 
V. Borklund, Cleveland, O. 


Removing Small Steel Particles from 
Brass, Copper or Nickel 


-Place the piece of brass, copper or 
nickel in a porcelain dish and add a 
generous amount of powdered alum. 
Cover well with water and boil over a 
fire. It is only a matter of a few hours’ 
time until a small tap, as large as 
No. 10 size, will be entirely dissolved 
in this solution. The method is es- 
pecially adapted for removing broken 
screws from watch plates.—Contri- 
buted by Geo. W. Coplin, Bay City, 
Michigan. 


Lettering Guide 
A very handy device for the spacing 
of title letters on drawings is shown 
in the sketch herewith. The device is 


Arms with Different Spaces 

the invention of a correspondent of 
American Machinist. It is made of 
sheet brass about 3/64 in. thick. The 
points are filed to a blunt edge, and 
the spacing of the points may be made 
to suit the size of the letters used on 
the drawing. 


To Keep Automobile Skid Chains from 
Rattling 


Automobile skid chains can be kept 
from rattling and clicking by attach- 
ing four spiral springs to the holding 
chain, as shown 
in the sketch. 
Ordinary spiral 
door springs can 
be used. The 
springs are 
placed across the 
wheel from A to 
B and from D to 
C, the crossing 
at the center is 
to one side of 
the hub. The 
chains are put 
on the outside of the wheel so that if 
they become loose, they will not catch 
on the machinery. Door springs are 
inexpensive, and the improvement 
they will make on skid chains is well 
worth the price.—Contributed by Earl 
R. Hastings, Corinth, Vt. 


135 
\ | 
= 
\ / 
| 


136 


POPULAR MECHANICS 


_ Setting Lathe Tailstock for Turning Tapers 


It is sometimes necessary to figure 
the amount to set over the tailstock in 
turning a taper where there is no taper- 
turning attachment. The amount can 
be determined only approximately by 
calculations, as it is not known how 
far the lathe centers enter the piece, 
and the final adjustment must be made 
by trial. 

When the piece is to be tapered the 
entire length, the tailstock should be 
set over the amount obtained by the 
following rule: Suppose the piece is 
8 in. long and the taper per foot is to 
be %4 in. Divide the taper per foot by 
12 which will reduce it to the taper per 
inch. The problem can be easier worked 
in decimals. The decimal for 44 in. 
is .25. Then .25 + 12 = .0208-+ in., 
which is the taper per inch. If the piece, 
is 8 in, long, then .0208+ in. x 8= 
.1664+ in. As the tailstock must be 
set over one-half the amount of the 
taper, the result is divided by 2. Then 
-1664+ in. + 2 = .0832+ in., or almost 
5/64 in., a fraction, the amount to set 
over the tailstock to turn a piece 
tapering that is 8 in. long with a taper 
of 4 in. per foot. 

It is sometimes necessary to find 
the amount to set over the tailstock for 
work tapering its full length when 
only the two diameters are given, the 
diameter of the large and small ends 
of the work. In this case subtract the 
small diameter from the large and di- 
vide by 2. For example: Suppose a 
piece of work is to be turned tapering 
its full length, the large end to be 2 in. 
and the small end 1% in. in diameter. 
When subtracted the remainder is %4 
in. The % in. divided by 2 gives 4 
in., or the amount to set over the tail- 
stock. 

A tailstock must be set over some- 
times for a piece of work, on which 
only a part is to be tapered. If the di- 
ameters of the large and small ends 
of the tapered portion, the length of 
the taper and the length of the work 
is given, then proceed as follows: Sub- 


tract the small diameter from the large 
diameter of the tapered portion, divide 
the result by the length of the taper 
and multiply the quotient by the length 
of the work, and finally divide by 2. 
Suppose a piece of work is 12 in, long 
and only 6 in. of its length is to be 
turned tapering, the diameter of the 
large end being 2 in. and the small 114 
in. Using the preceding rule, sub- 
tract 1% in. from 2 in. and the re- 
mainder will be % in. Dividing the 
\% in. by 6 in., the length of the taper, 
the decimal problem will be .5 in.+ 6 
in. = .0833-+ in. Multiply the result 
by the full length of the piece, .0833+- 
in. X 12 in, = 9996+ in., and this di- 
vided by 2 gives .4998-+ in., or about 
Y% in., the amount to set over the tail- 
stock. 


Then again, on such a piece of work 
where only the taper per foot and the 
length is given, the amount to set over 
the tailstock must be determined as 
follows: Divide the taper per foot 
by 12 which reduces the taper to 
the inch. Multiply this result by the 
length of the work and divide by 2. 
Suppose a piece of work 12 in. long is 
to be turned to a taper of % in. to the 
foot. As the rule states divide the 
taper per foot by 12. The problem in 
decimals is, .125 in. + 12 = .0104-+ in., 
the taper per inch. Multiply this 
amount by 12 in., the length of the 
work, and the result will be .1248+ 
in. Divide this amount by 2 and the 
result will be .0624 in., or about 7, in., 
the amount to set over the tailstock. 
—Contributed by Harold E. Murphy, 
Westerly, R. I. 


Holding Water in a Tank while Re- 
placing Valve 


A large tank placed in the back 
yard and supplying the house with 
water had a 114-in. gate valve in the 
main line that developed a leak. It 
was found that a new valve must be 
put in place of the old one. 


The 
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problem was to remove the old valve 
and put in the new without emptying 
the tank. The job was accomplished 
by stopping up the end of the pipe in 
the tank with a brick covered with 
clean rags. The rags were tied around 
the brick which was lowered with a 
cord into the tank near the pipe open- 
ing. When the pipe-was disconnected 
at the union above the valve, the first 
rush of water drew the rag-covered 
brick over the end of the pipe and 
stopped the flow of water. When 
the new valve was replaced, the brick 
was removed.—Contributed by L. W. 
Javete, Honolulu, T. H. 


Weighted End on a Pencil 


A very useful draftsman’s device, to 
keep a sharpened pencil from breaking 
when it drops to the floor, may be 
made in the following simple manner: 
Take a pencil-point guard and a com- 


B 
SS 


Steel Point in the Guard 


pass point or a point made by filing 
and hardening a piece of steel wire; 
notch the large end of this point A 
to lock it into the solder B, which may 
be poured into the open end of the 
thimble, the point being previously 
forced through the guard from the 
inside. 

When the pencil rolls from the 
board with the weight on the eraser 
end, this end will strike the floor first, 
and the sharp point will stick therein, 
thus saving the pencil point from 
breaking.—Contributed by L. L. Wil- 
liams, Cleveland, O. 


A Fountain Window Display 


An attractive window display for a 
drug store or soda fountain can be 
made of an inverted flask which is 
supplied with water through tubes in 
the manner of a siphon, causing a min- 
iature fountain within the flask. The 
two tubes, A and B, entering the flask 
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must be of the same size.. They are 
fitted tightly in holes in the cork of 
the flask. The flask is partly filled with 


Fountain in a Flask 


water. The relative positions of the 
tubes must be as shown in the sketch. 
The flow of water is started the same 
as a siphon. The waste water, flow- 
ing from the tube A, may be caught 
in a vessel and returned to the tank. 
—Contributed by W. J. Archibald, 
New Westminister, B. C. 


Face Protector for a Motorcyclist 


A good face protector for motor- 
cyclists’ use in the winter can be made 
of a piece of celluloid. The celluloid 
is cut in the shape shown 
in the illustration, and a 
wire, B, is stitched in the 


edges to keep it from ; 
cracking and to hold it t / 6 
in shape, says Motor- |} 
cycling. Holes for ven- 


tilation are cut as shown 
at A. Elastic bands are 
attached at the top to go 
around the head. The 
lower end C is shaped to be fastened 
under the coat. Such a protector will 
not steam or crack in the winter wind. 


(The insulation on fine enameled wire 
can be easily removed by drawing the 
wire between a fold in fine emery 
paper. 
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Color Harmony in Painting 


Color harmony is, or ought to be, a 
very important subject to the painter, 
says a correspondent of the Painters’ 
Magazine. A working knowledge of 
color harmony can be acquired only 
by long experience. 

The primary colors, which cannot 
be made by mixing two or more col- 
ors together are red, blue and yellow. 
The colors obtained from mixing any 
two of the primary colors together are 
called secondary colors. There are 
three secondary colors, namely, pur- 
ple, green and orange. Red and blue 
give purple, blue and yellow make 
green and red and yellow produce or- 
ange. 

By mixing any two of the secon- 
dary colors together we get what is 
called the tertiary colors, citrine, olive 
and russet. Thus, orange and green 
produce citrine, green and_ purple 
make olive and orange and purple give 
russet. Black and white are not re- 
garded as colors. 

A good black can be produced by 
mixing the three primary colors to- 
gether in proper proportions. By ad- 
ding white to any color you produce 
a tint of that color. By adding black 
to any color you get a shade of that 
color. This is the difference between 
“tint” and “shade.” Black subdues or 
lowers the tone of any color to which 
it is added. 

To preserve the richness of colors 
when you wish to darken them, use 
the primary colors instead of the 
black; for instance, to make a yellow 
darker, use red and blue; to blue add 
red and yellow, and so on. Every 
shade or tint of color required by the 
painter can be made from red, blue 
and yellow with black and white. 

To make any of the umbers or sien- 
nas lighter in color and to preserve 
the clear richness of tone, always use 
lemon chrome instead of white. If 
you want a subdued or muddy umber 
or sienna color, then use white. 

The most useful primary colors 


are: Yellows—lemon chrome, deep 
ocher; reds—vermilion, Venetian red 
and crimson lake; blues—Prussian 
blue and ultramarine. 

Gold and silver leaf harmonize with 
all colors, and with black and white 
in small quantities, and can be used 
to bring into harmony the most glar- 
ing colors. 

Some colors never look well on 
large wall spaces. Blue is not a good 
color to use in large quantities unless 
there is a transparent effect obtained 
by glazing over with a light ground, 
and even then the effect is depressing. 
Red on walls makes a room _ look 
smaller and absorbs light. Yellows 
give light and airiness to any room 
and will reflect light. 

The best colors to use in large 
quantities for churches and_ public 
halls are, primrose yellow, terra cotta 
(white, burnt sienna and _ lemon 
chrome), all tints of ocher, flesh color 
(white and burnt sienna), pea green, 
apple green, gray-green (white, paris 
green and a touch of black), ivory 
shades (white lemon chrome or 
ocher), old rose (white, ocher, Vene- 
tian red or pure Indian red and black), 
nile blue or nile green (white, Prus- 
sian blue, lemon chrome), light cit- 
rine, light olive or light russet. 

For ceilings, the best tints are the 
creams, or ivory tints and grays. 
Creams and ivory tints are made from 
white tinted with one or more of these 
colors: lemon chrome, orange chrome, 
ocher, raw sienna. To produce a 
warmer tone add a small quantity of 
burnt sienna, vermilion or Venetian 
red. To produce a colder tone use a 
little green, black, raw umber or blue. 

Grays are made from white, tinted 
with either black, black and green, 
blue and umber, black and red, red 
and blue or burnt sienna and blue. 
Light colors are always to be used for 
ceilings in preference to darker col- 
ors. 

A knowledge of color harmony is 
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even useful in outside painting. For 
instance, if you want to find a good 
color for a trim in contrast to any pri- 
mary color, use the other two prima- 
ries together, thus—principal color 
used, red; trim, green (blue and yel- 
low). Principal color, yellow; trim, 
purple (red and blue), and so on, re- 
membering that black and white and 
shades of gold color can be used for 
trim to any color. 

There is no use trying to mix good 
clear tints with cheap materials. Only 
the best goods should be used. It is 
a good plan to procure a few tubes of 
artists’ colors, imported if possible, as 
a standard to compare with the colors 
purchased. 


Alarm for a Drip Pan 


Being annoyed by the overflowing 
of the refrigerator drip pan, I attached 
the small device shown in the illustra- 
tion to the refrigerator to remind me to 
empty the pan before it would over- 
flow. A cork float and a common 
spool with wires set into it at right 
angles comprise the outfit. The whole 
device was fastened with screws to the 
under side of the refrigerator. When 


the float has risen to the top, an elec- 
tric circuit is formed, which rings a 


Battery Connections to the Float 


bell. The wires can be lengthened 
and bent to suit the size and depth of 
the pan used.—Contributed by Frank 
W. Preston, Paterson, N. J. 


CTest the heat of an oven with a piece 
of bond paper. If the heat turns the 
paper light brown, the oven is mod- 
erately hot. 
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Type Made of Leather 


A printer in a small town, not hav- 
ing large type of the desired size for 
a job, made up sufficient letters for his 
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Fig.2 
Leather Face on a Wood Block 


needs from leather glued to blocks of 
wood. The leather used was the best 
quality patent leather not less than 
in. thick. The letter was laid out on 
the polished side of the leather, as 
shown in Fig. 1, and then cut out with 
a sharp knife. Each letter was glued 
to a block of wood, Fig. 2, making 
both together type-high, and weighted. 

The type so made seemed to spread 
the ink better, making no air bubbles, 
and thus eliminating the small white 
spots. usually seen on large ink sur- 
faces.—Contributed by Homer H. 
Knodle, Decatur, Ind. 


Drilling a Hole in the Joint of Two 
Pieces 


Put the pieces to be drilled, one at 
a time, into the shaper and with a V- 
shaped tool just mark the work along 
the centerline the drill is to follow. 
When the work is put together, there 
is a very small hole for the center of 


the drill to follow, says American 
Machinist. By using a small drill 
first, to widen out the hole, other 
drills can be easily held in their 
course. 


CA good paint for ironwork is com- 
posed of best French yellow ocher, 39 
lb.; lampblack, 1 Ib.; raw linseed oil, 
54 Ib., and Japan drier, 6 Ib. 


@The ways of a lathe should never be 
used to knock the file on for removing 
filings. 


| 
To 
BELL 
TO BATTERY. 
\ 
| {CORK FLOAT , | 
| 
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Fastening Automobile Hub Caps 


Place the cap on the hub and drill 
three holes 
through the cap 
and into the hub. 
Tap these holes 
for suitable ma- 
chine screws. 
The screws will 
hold the cap se- 
curely, and the 
whole presents a 
neat appearance. 
— Contributed 
by O. L. Bontz, 
Greenville, Pennsylvania. 


How to Use a Pipe Wrench 


Pipe can be very easily crushed with 
a heavy pipe wrench, if the workman 
does not understand its use. A corre- 
spondent of 
Power  sug- 
gests placing 
the wrench 
on the pipe 
and pulling 
lightly to get the jaw to take hold, 
then slacking off on the nut until the 
frame A comes in contact with the 
handle B at D, as shown in the sketch, 
thus preventing the jaws from closing. 
The wrench then has power to turn, 
but not to jam, the pipe. 


Letter-Ruling Triangle 


A simple device for ruling a draw- 
ing for letters can be made of an ordi- 


Notch in the Triangle 


nary triangle, as shown in the sketch. 
The notches are cut to the desired 
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depth for each line. By placing the 
point of a pencil in the notches and 
sliding the triangle along the T-square, 
light and uniform guide lines may be 
quickly drawn.—Contributed by C. S. 
Orcutt, Buffalo, N. Y. 


A Hardening Mixture 


The following mixture produces a 
temper in tools that will not “bend or 
break”: 


Make a brine that will bear up a 
fresh egg, adding to it 2 oz. of saltpeter 
and 1 pt. of vinegar for every 12 qt. of 
brine. Put this into a tank or other 
suitable receptacle and cover with the 
above mixture. 

For lathe and planer tools, and also 
for milling cutters, dip into this bath, 
letting the tools cool in the brine, but 
do not draw the temper. For temper- 
ing springs, the first solution is most 
excellent. In this case it is used alone 
without the brine. In the usual man- 
ner of tempering springs, dip the work 
into the ‘solution when it is at the 
proper temperature. When it has 
ceased to “sing,” hold over the fire 
and blaze off the oil, then allow to 
cool in the air.—Contributed by Donald 
A. Hampson, Middletown, N. Y. 


Easy Way of Removing Corks 


Corks that have been replaced in 
bottles are often hard to pull out again. 
Especially is this true when one is in 
a hurry and has neither the time nor 
patience to hunt for a corkscrew or a 
knife. To remedy this, take, before 
replacing the cork, a piece of thin 
white cloth about 3 in. square, and 
wrap the cork in it, tying it at the top 
with a piece of twine and allowing the 
cloth to extend far enough to take hold 
of with the fingers. The cork may be 
then easily removed.—Contributed by 
Louis Fisher, Kansas City, Mo. 


= 
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Self-Lighting Arc Searchlight 


A practical and easily constructed 


self-lighting are searchlight can be 
made in the following manner: Pro- 


cure a large can, about 6 in. in diame- 
ter, and cut three holes in its side about 
2 in. from the back end, and in the po- 
sitions shown in the sketch. Two of 
the holes are cut large enough to hold 
a short section of a garden hose tightly 
as shown at AA. A piece of por- 
celain tube, B, used for insulation, is 
fitted tightly in the third hole. The 
hose insulation A should hold the car- 
bon F rigidly, while the carbon E 
should rest loosely in its insulation. 

The inner end of the carbon E 
supported by a piece of No. 25 Ger- 
man-silver wire, C, which is about 6 
in. long. This wire runs through the 
porcelain tube to the binding-post D. 
The binding-post is fastened to a wood 
plug in the end of the tube. The tube 
B is adjusted so that the end of the 
carbon E is pressing against the car- 
bon F. The electric wires are con- 
nected to the carbon F and the bind- 
ing-post D. A resistance, R, should be 
in the line. 

The current, in passing through the 
lamp, heats the strip of German-silver 
wife, causing it to expand. This ex- 
pansion lowers the end of the carbon 
E, separating the points of the two 
carbons and thus providing a space be- 
tween them for the formation of an arc. 
When the current is turned off, the 
German-silver wire contracts and 
draws the two carbon ends together 
ready for lighting again. The feed can 
be adjusted by sliding the carbon F 
through its insulation. 

A resistance for the arc may be made 


by running the current through a water 
rheostat or through 15 ft. of No, 25 


Arc in a Large Tin Can 


gauge German-silver 
uted by R. H. 


wire.—Contrib- 
Galbreath, Denver, Colo. 


How to Make Small Sprocket Wheels 

As I needed several small sprocket 
wheels and had none on hand, I made 
them quickly without other expense 
than the time required, as scrap mate- 
rial was used. Several old hubs with 
the proper size bore were secured. 
These were put on an arbor and turned 
to the size of the bottom of the teeth. 
Holes were drilled and tapped to cor- 
respond to the number of teeth re- 
quired and old stud bolts turned into 
them. The wheels were again placed 
on the arbor and the studs turned to 
their required size. After rounding the 
ends of the studs, the sprockets were 
ready for use and gave perfect satis- 
faction.—Contributed by Charles Stem, 
Phillipsburg, N. Y. 


(Place the transmitting instruments 


on a wireless outfit as close together 
as possible. 
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Fish Signal for Fishing through Ice 


Watching a fishline set in a hole cut 
in the ice on a cold day is very dis- 
agreeable, and the usual method is to 


Bell and Battery in a Box 


have some kind of a device to signal 
the fisherman when a fish is hooked. 
The “tipups” and the “jumping jacks” 
serve their purpose nicely, but a more 
elaborate device is the electric signal. 
A complete electric outfit can be in- 
stalled in a box and carried as con- 
veniently as tackle. 

An ordinary electric bell, A, Fig. 1, 
having a gong 2% in. in diameter, and 
a pocket battery, B, are mounted on the 
bottom of the box. The electric con- 
nection to the bell is plainly shown. 
Two strips of brass, C, are mounted on 
the outside of the box. The brass 
strips are shaped in such a way as to 
form a circuit when the ends are pulled 
together. The box is opened and set 
on the ice near the fishing hole. The 
fish line is hung over a round stick 
placed across the hole and then tied to 
the inside strip of brass. When the 
fish is hooked the line will pull the 
brass points into contact and close the 
electric circuit. 


Homemade Floor Polisher 


A floor polisher is something that one 
does not use but two or three times a 
year. Manufactured polishers come 
in two sizes, one weighing 15 lb., which 
is the right weight for family use, and 
one weighing 25 Ib. 

A polisher can be made at home that 
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will do the work just as well. Procure 
a wooden box such as cocoa tins or 
starch packages are shipped in and 
stretch several thicknesses of flannel 
or carpet over the bottom, allowing 
the edges to extend well up the sides, 
and tack smoothly. Make a handle of 
two stout strips of wood, 36 in. long, 
by joining their upper ends to a:shorter 
crosspiece and nail it to the box. Place 
three paving bricks inside of the box, 
and the polisher will weigh about 16 
Ib., just the right weight for a woman 
to use. The polisher is used by rub- 
bing with the grain of the wood.—Con- 
tributed by Katharine D. Morse, Syr- 
acuse, N. Y. 


Tying Paper Bag to Make a Carrying 
Handle 


In tying the ordinary paper bag, the 
string can be placed in the paper in 
such a way that it will form a handle 
to carry the package, and also prevent 
any leakage of the contents. The bag 
must be long enough for the end to 
fold over as shown in Fig. 1. The 


folds are made over the string, as in 


Fig.3 


Stages in Tying a Bag 


Fig. 2. The string is then tied, Fig. 3, 
to form a handle, Fig. 4.—Contributed 
by James M. Kane, Doylestown, Pa. 
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During the winter months everyone 
is thinking of skating, coasting or ski- 
running and jumping. Those too 
timid to run down a hill standing up- 
right on skis must take their pleasure 
in coasting or skating. 

The ordinary ski can be made into 
a coasting ski-toboggan by joining two 
pairs together with bars without in- 
jury to their use for running and jump- 
ing. The ordinary factory-made skis 
cost from $2.50 per pair up, but any 
boy can make an excellent pair for 50 
cents. 

In making a pair of skis, select two 
strips of Norway pine free from knots, 
1 in. thick, 4 in. wide and 7 or 8 ft. 


long. Try to procure as fine and 
straight a grain as possible. The 


pieces are dressed thin at both ends 
leaving about 1 ft. in the center the 
full thickness of 1 in., and gradually 
thinning to a scant 4 in. at the ends. 
One end of each piece is tapered to a 
point beginning 12 in. from the end. 
A groove is cut on the under side, 
about 4 in. wide and \ in. deep, and 
running almost the full length of the 
ski: This will make it track straight 
and tends to prevent side slipping. 
The shape of each piece for a ski, as it 
appears before bending, is shown in 
Fig. 1. 

The pointed end of each piece is 
placed in boiling water for at least 1 
hour, after which the pieces are ready 
for bending. The bend is made on an 
ordinary stepladder. The pointed ends 
are stuck under the back of one step 
and the other end securely tied to the 


ladder, as shown in Fig. 2. They 
should remain tied to the ladder 48 
hours in a moderate temperature, after 
which they will hold their shape 
permanently. 

The two straps, Fig. 3, are nailed on 
a little forward of the center of gravity 
so that when the foot is lifted, the front 


Fig. 2 


Fig. 3—Forming the Skis 
of the ski will be raised. Tack on a 
piece of sheepskin or deer hide where 
the foot rests, Fig. 4. 
The best finish for skis is boiled lin- 
seed oil. After two or three applica- 
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Fig.4— The Toe Straps 


tions the under side will take a polish 
like glass from the contact with the 
snow. 

The ski-toboggan is made by placing 
two pairs of skis together side by side 


Fig. 5 — Ski-Toboggan 


and fastening them with two _ bars 
across the top. The bars are held with 
V-shaped metal clips as shown in Fig. 
5.—Contributed by Frank Scobie, 
Sleepy Eye, Minn. 


Homemade Life Preserver 


Procure an inner tube of a bicycle 
tire, the closed-end kind, and fold it in 
four alternate sections, as shown in 
Fig. 1. Cut or tear a piece of cloth 
into strips about 4% in. wide, and knot 
them together. Fasten this long strip 


of cloth to the folded tube and weave 
it alternately in and out, having each 


run of the cloth about 4 in. apart, un- 
til it is bound as shown in Fig. 1. 


Inner Tube and Cover 


Make a case of canvas that will 
snugly fit the folded tube when in- 
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flated. The straps that hold the pre- 
server to the body may be made of old 
suspender straps. They are sewed to 
the case at one end and fastened at the 
other with clasps such as used on over- 
all straps. The tube can be easily in- 
flated by blowing into the valve, at the 
same time holding the valve stem down 
with the teeth. The finished preserver 
is shown in Fig. 2. 


How to Make Boomerangs 


When the ice is too thin for skating 
and the snow is not right for skis, 
about the only thing to do is to stay 
in the house. A boomerang club will 
help to fill in between and also fur- 
nishes good exercise for the muscles 
of thearm. A boomerang can be made 
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Bending and Cutting the Wood 


of a piece of well seasoned hickory 
plank. The plank is well steamed in a 
wash boiler or other large kettle and 
then bent to a nice curve, as shown in 
Fig. 1. It is held in this curve until 
dry, with two pieces nailed on the sides 
as shown. 

After the piece is thoroughly dried 
out, remove the side pieces and cut it 
into sections with a saw, as shown in 
Fig. 2. The pieces are then dressed 
round. A piece of plank 12 in. wide 
and 2 ft. long will make six boom- 
erangs. 

To throw a boomerang, grasp it and 
hold the same as a club, with the hol- 
low side away from you. Practice 
first at some object about 25 ft. distant, 
and in a short time the thrower will be 
able to hit the mark over 100 ft. away. 
Any worker in wood can turn out a 
great number of boomerangs cheaply. 
—Contributed by J. E. Noble, Toronto, 
Ontario. 
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How to Make an Eskimo Snow House 


By GEORGE E. WALSH 


Playing in the snow can be raised 
to a fine art if boys and girls will build 
their creations with some attempt at 
architectural skill and not content 
themselves with mere rough work. 
Working in snow and ice opens a wide 
field for an expression of taste and 
invention, but the construction of 
houses and forts out of this plastic 
material provides the greatest amount 
of pleasure to the normally healthy boy 
or girl. 

The snow house of the Eskimo is 
probably the unhealthiest of buildings 
made by any sav- 
age to live in, but 
it makes an excel- 
lent playhouse in 
winter, and repre- 
sents at the same 
time a most ingen- 
ious employment 
of the arch sys- 
tem in building. 
The Eskimos 
build their snow 
houses without the aid of any scaf- 
folding or interior falsework, and while 
there is a keystone at the top of the 
dome, it is not essential to the support 
of the walls. These are self-support- 
ing from the time the first snow blocks 
are put down until the last course is 
laid. 

The snow house is of the beehive 
shape and the ground plan is that of a 
circle. The circle is first laid out on 
the grourid and a space cleared for it. 
Then a row of snow blocks is laid on 
the ground and another course of 
similar blocks placed on 
top. The snow blocks 
are not exactly square 
in shape, but about 12 
in. long, 6.in. high and 
4 or 5 in. thick. Larger 
or smaller blocks can 
be used, according to 
size of the house and 


Laying the Snow Bricks 
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First, the snow blocks must be 
packed and pressed firmly into position 
out of moist snow that will pack. A 
very light, dry snow will not pack 
easily, and it may be necessary to use 
a little water. If the snow is of the 
right consistency, there will be no 
trouble in packing and working with 
it. As most of the blocks are to be of 
the same size throughout, it will pay 
to make a mold for them by forming a 
box of old boards ,nailed together, 
minus the top, and with a movable 
bottom, or rather no bottom at all. 
Place the  four- 
sided box on a flat 
board and ram 
snow in it, forcing 
it down closely. 
Then by lifting 
the box up and 
tapping the box 
from above, the 
block will drop 
out. In this way 
blocks of uniform 
size are formed, which makes the 
building simpler and easier. 

While one boy makes the blocks an- 
other can shave them off at the edges 
and two others can build the house, 
one inside of the circle and the other 
outside. The Eskimos build their snow 
houses in this way, and the man inside 
stays there until he is completely 
walled in. Then the door and a win- 


dow are cut through the wall. 

Each layer of snow blocks must 
have a slight slant at the top toward 
the center so that the walls will con- 


thickness of the walls. 


Three-Room Snow House 
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stantly curve inward. This slant at 
the top is obtained better by slicing 
off the lower surfaces of each block 
before putting it in its course. The 
top will then have a uniform inward 
slant. 

The first course of the snow house 
should be thicker than the others, and 
the thickness of the walls gradually 
decreases toward the top. A _ wall, 
however, made of 6-in. blocks through- 
out will hold up a snow house perfectly, 
if its top is no more than 6 or 7 ft. 
above the ground. If a higher house 
is needed the walls should be thicker 
at the base and. well up toward the 
middle. 

The builder has no mortar for bind- 
ing the blocks together, and therefore 
he must make his joints smooth and 
even and force in loose snow to fill 
up the crevices. A little experience 
will enable one to do this work well, 
and the construction of the house will 
proceed rapidly. The Eskimos build 
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additions to their houses by adding 
various dome-shaped structures to one 
side, and the young architect can imi- 
tate them. Such dome-shaped struc- 
tures are shown in one of the illus- 
trations, 

A fact not well understood and ap- 
preciated is that the Eskimo beehive 
snow house represents true arch build- 
ing. It requires no scaffolding in build- 
ing and it exerts no outward thrust. 
In the ordinary keystone arch used 
by builders, a temporary structure 
must be erected to hold the walls up 
until the keystone is fitted in position, 
and the base must be _ buttressed 
against an outward thrust. The Eski- 
mo does not have to consider these 
points. There is no outward thrust, 
and the top keystone is not necessary 
to hold the structure up. It is doubt- 
ful whether such an arch could be built 
of brick or stone without scaffolding, 
but with the snow blocks it is a simple 
matter. 


Secret Door Lock 


The sketch shows the construction of 
a lock I have on a door which is quite 
a mystery to those who do not know 
how it operates. It also keeps them 
out. The parts of the lock on the in- 
side of the door are shown in Fig. 1. 
These parts can be covered so that no 
one can see them. 


Fie2 

The Lock Parts 
The ordinary latch and catch A are 
attached to the door in the usual man- 
ner. The latch is lifted with a stick of 


wood B, which is about 1 ft. long and 
1 in. wide, and pivoted about two- 


Fie! 


thirds of the way from the top as 
shown. The latch A is connected to 
the stick B with a strong cord run 
through a staple to secure a right-an- 
gle pull between the pieces. A nail, C, 
keeps the stick B from falling over to 
the left. The piece of wood, D, is 6 or 
8 in. long and attached to a bolt that 
runs through the door, the opposite 
end being fastened to the combination 
dial. Two kinds of dials are shown in 
Fig. 2. The piece D is fastened on the 
bolt an inch or two from the surface of 
the door to permit placing a spiral 
spring of medium strength in between 
as shown in Fig. 3. The opposite end 
of the bolt may be screwed into the 
dial, which can be made of wood, or 
an old safe dial will do. A _ nail is 
driven through the outer end of the 
piece D and the end cut off so that it 
will pass over the piece B when the 
dial is turned. When the dial is pulled 
out slightly and then turned toward 
the right, the nail will catch on the 
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piece B and open the latch.—Contrib- 
uted by Geo. Goodbrod, Union, Ore. 


A Convenient Hot-Dish Holder 


When taking hot dishes from the 
stove, it is very convenient to have 
holders handy for use. For this pur- 
pose I screwed two screweyes into the 
ceiling, one in front of the stove di- 
rectly above the place where the holder 
should hang, and the other back of the 
stove and out of the way. I next ran 
a strong cord through the two eyes. 
To one end of the cord I attached a 
weight made of a clean lump of coal. 
The cord being just long enough to 
let the weight hang a few inches above 
the floor and pass through both screw- 
eyes. I fastened a small ring to the 
other end to keep the cord from slip- 
ping back by the pull of the weight. 
I then fastened two pieces of string to 
the ring at the end of the cord and at- 
tached an iron holder to the end of 
each string. The strings should be 
just long enough to keep the holders 
just over the stove where they are al- 


— 


Holders in a Convenient Place 


ways ready for use, as the weight 
always draws them back to’ place— 
Contributed by R. S. Merrill, Syracuse, 
New York. 


Magic-Box Escape 
The things required to make this 
trick are a heavy packing box with 
cover, one pair of special hinges, one 
or two hasps for as many padlocks and 
a small buttonhook, says the Sphinx. 
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The hinges must be the kind for at- 
taching inside of the box. If ordinary 
butts are used, the cover of the box 


= 


Box with Hinges and Lock 


must be cut as much short as the 
thickness of the end board. The hinges 
should have pins that will slip easily 
through the parts. 

Before entering the box the per- 
former conceals the buttonhook on his 
person, and as soon as the cover is 
closed and locked, and the box placed 
in a cabinet or behind a screen, he 
pushes the pin or bolt of the hinge out 
far enough to engage the knob end 
with the buttonhook which is used to 
pull the pin from the hinge. Both 
hinges are treated in this manner and 
the cover pushed up, allowing the per- 
former to get out and unlock the pad- 
locks with a duplicate key. The bolts 
are replaced in the hinges, the box 
relocked and the performer steps out 
in view. 


A Flour Sifter 


When sifting flour in an ordinary 
sieve I hasten the process and avoid the 
disagreeable necessity of keeping my 
hands in the flour by taking the top 
from a small tin lard can and placing 
it on top of the flour with its sharp 
edges down. When the sieve is 
shaken, the can top will round up the 
flour and press it through quickly.— 
Contributed by L. Alberta Norrell, 
Augusta, Ga. 


An automobile horn with the bulb 
and reed detached makes a_ good 
funnel. It must be thoroughly cleaned 


and dried after using as a funnel. 
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Construction of a Small Bell-Ringing Transformer 
By A. E. ANDREWS 
Part I—Fundamental Principles 


The transformer in its simplest form 
consists of two separate and electrically 
independent coils of wire, usually 
wound upon an iron core, 


LOAD 


Fig.1—Two Coils on an Iron Ring 


Figure 1 shows two coils, P and S, 
placed upon an iron ring, R. One of 
these coils is connected to some source 
of energy, such as an alternating-cur- 
rent generator, or an alternating-cur- 


rent lighting circuit, receiving its 
energy therefrom. The other coil is 
connected to a load to which it delivers 
alternating current. The coil of the 
transformer that is connected to the 
source of energy is called the primary 
coil, and the one that is connected to 
the load, the secondary coil. 

The electrical pressure (voltage) at 
which current is supplied by the sec- 
ondary bears a definite relation to the 
electrical pressure at which current is 
supplied to the primary. This relation, 
as will be explained later, is practically 
the same as the relation between the 
number of turns in the secondary and 
primary coils. If there are a smaller 
number of turns in the secondary coil 
than there are in the primary, the sec- 
ondary voltage is less than the primary, 
and the transformer is called a step- 
down transformer. If, on the other 
hand, there are a larger number of sec- 
ondary turns than of primary, the sec- 
ondary voltage is greater than the 
primary voltage, and the transformer 
is called a step-up transformer. 

The transfer of electrical energy 
from the primary coil to the secondary 
coil of a transformer is based upon the 


fundamental principles of 


electro- 
magnetism and electromagnetic induc- 


tion, and it will be necessary to 
investigate these principles before we 
can understand the operation of the 
transformer. 

A magnet is a body, which, when 
freely suspended, assumes approxi- 
mately a north and south position. The 
end of the magnet that points north is 
called the north pole, while the end 
that points south is called the south 
pole. The region surrounding a mag- 
net is called a magnetic field. In this 
field the magnetism is supposed to flow 
along a large number of imaginary 
lines, called lines of force, and these 
lines are all supposed to emanate from 
the north pole of the magnet, pass 
through the medium surrounding the 
magnet and enter the south pole. The 
magnetic field surrounding a bar mag- 
net is shown in Fig. 2. The strength 
of any magnetic field depends upon 
the number of these lines of force per 
unit area (square centimeter), the area 
being taken perpendicular to the direc- 
tion of the lines. 

In 1812, Oersted discovered that a 
compass needle, which is nothing but 
a permanent magnet freely suspended 
or supported, when placed near a con- 
ductor in which there was a direct 


Fig. 2— Magnetic Field 


current, was acted upon by a force that 
tended to bring the needle into a posi- 
tion at right angles to the conductor. 
This simple experiment proved to 
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Oersted that there was a magnetic field 
produced by the current in the conduc- 
tor. He also found that there was a 
definite relation between the direction 
of the current in the conductor, and 
the direction in which the north pole 
of the compass needle pointed. If the 
compass needle is allowed to come to 
rest in the earth’s magnetic field, and 
a conductor is placed above it, the 
conductor being parallel to the needle, 
and a current then sent through the 
conductor, the needle will be deflected 
from its position of rest. Reversing 
the current in the conductor, reverses 
the direction in which the needle is 
deflected. If the needle be allowed to 
come to rest while there is a current 
in the conductor, and this current is 
then increased, it will be found that 
the deflection of the needle will be in- 
creased, but not in direct proportion to 
the increase in the current. Hence 
the strength of this magnetic field sur- 
rounding the conductor depends upon 
the value of the current in the conduc- 
tor, and the direction of the field de- 
pends upon the direction of the current. 

If a conductor be passed through a 
piece of cardboard, as shown in Fig. 
3, and a current sent through it in the 
direction indicated by the arrow A, a 
compass needle, moved about the con- 
ductor in the path indicated by the 
dotted line, will always assume such a 
position that the north pole points 
around the conductor in a clockwise 


Fig. 4—Magnetic Field Surrounding 
a Conductor 
direction as you look down on the card- 
board. If the current be reversed, the 
direction assumed by the compass 
needle will be reversed. Looking 


Fig. 5—Magnetic Field about a 
Coil 
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along a conductor in the direction of 
the current, the magnetic field will 
consist of magnetic lines encircling the 
conductor. These lines will be con- 


Fig. 3— Magnetic Field around Conductor 


centric circles, as a general rule, ex- 
cept when they are distorted by the 
presence of other magnets or magnetic 
materials, and their direction will be 
clockwise. 

The strength of the magnetic field 
at any point near this conductor will 
depend upon the value of the current 
in the conductor, and the distance the 
point is from the conductor. The 
magnetic field surrounding a conductor 
is shown in Fig. 4. The plus sign in- 
dicates that the direction of the cur- 
rent is from you. The strength of a 
magnetic field due to a current in a 
conductor can be greatly increased by 
forming a coil of the conductor. Each 
turn of the coil then produces a certain 
number of lines, and the greater part 
of these lines pass through the center 
of the coil, as shown in Fig. 5. The 
field strength inside such a coil is de- 
pendent upon the number of turns in 


Fig. 6—A Coil about a Magnetic Circuit 
through Iron and Air 

the coil, and the value of the current 

in these turns. Increasing the number 

of turns in the coil increases the num- 

ber of magnetic lines passing through 
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the center of the coil, as shown in Fig. 
6. Ifthe current be decreased in value, 
the field strength is decreased, and if 
the current be reversed in direction, 
the magnetic field is reversed in direc- 


F 
Pp 


Fig. 7— A Coil about a Magnetic Circuit through Iron 


tion. The number of magnetic lines 
passing through the solenoid depends 
also upon the kind of material compos- 
ing the core of the solenoid, in addition 
to the number of turns and the value of 
the current in these turns. The num- 
ber of lines per unit area inside a sole- 
noid with an air core can be multiplied 
several times by introducing a soft-iron 
core. If this core be extended as 
shown in Fig. 7, the magnetic circuit 
(the path through which the magnetic 
lines pass) may be completed through 
it. The larger part of the total num- 
ber of lines will pass through the iron, 
as it is a much better conductor of 
magnetism than air. 

In 1831, Michael Faraday discovered 
that there was an electrical pressure 
induced in an electrical conductor 
when it was moved in a magnetic field 
so that it cut some of the lines forming 
the field. If this conductor be made 
to form part-of a closed electrical cir- 
cuit, there will be a current produced 
in the circuit as a result of the in- 
duced electrical pressure. The value of 
this induced electrical pressure depends 
upon the number of magnetic lines of 
force that the conductor cuts in one 
second. If 100,000,000 lines are cut in 
one second, an electrical pressure of 
one volt is produced. The direction of 


the induced pressure depends upon the 
direction of the movement of the con- 
ductor and the direction of the lines 
of force in the magnetic field; revers- 


ing either the direction of the magnetic 
field or the motion of the conductor. 
reverses the direction of the induced 
pressure. If both the direction of the 
magnetic field, and the direction of the 
motion of the conductor be reversed, 
there is no change in the direction of 
the induced pressure, for there is then 
no change in the relative directions of 
the two. The same results can be ob- 
tained by moving the magnetic field 
with respect to the conductor in such 
a way that the lines of force of the 
field cut the conductor. 

If a permanent magnet be thrust 
into a coil of wire, there will be an 
electrical pressure set up in the coil 
so long as the turns of wire forming 
the coil are cutting the lines of force 
that are produced by the magnet. 
When the magnet is withdrawn, the 
induced electrical pressure will be re- 
versed in direction, since the direc- 
tion of cutting is reversed. A mag- 
netic field may be produced through a 
coil of wire by winding it on the mag- 
netic circuit shown in Fig. 8. Now 
any change of current in the coil P will 
cause a change in the number of mag- 
netic lines passing through S and 
hence there will be an induced electri- 
cal pressure set up in S so long as the 
number of lines passing through it is 
changing. The pressure induced in 


Fig.8—Two Coils about a Magnetic Circuit through Iron 


each of the turns comprising the coil 
S depends upon the change in the num- 
ber of magnetic lines through it. 
Let us now consider a condition of 
operation when there is no current in 
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the secondary coil and the primary coil 
is connected to some source of electri- 
cal energy. When this is the case the 
current in the primary coil is not de- 
termined by Ohm’s law, which states 
that the current is equal to the elec- 
trical pressure divided by the resist- 
ance, but is considerably less in value, 
for the following reason. The mag- 
netic lines of force produced by the 
current in the primary induces an elec- 
trical pressure in the primary winding 
itself, the direction of which is always 
opposite to the impressed pressure, or 
the one producing the current. As a 
result of this induced pressure be- 
ing set up in the primary, the effec- 
tive pressure acting in the circuit 
is decreased. At the same time there 
is an electrical pressure induced in the 
secondary winding in the same direc- 
tion as that induced in the primary. 
If the secondary circuit be connected 
to a load, there will be a current in the 
secondary winding, which will pass 
around the magnetic circuit in the op- 
posite direction to the primary current, 
and as a result will decrease the num- 
ber of lines passing through the pri- 
mary coil. This will in turn decrease 
the electrical pressure induced in the 
primary coil, and a larger current will 
exist in the primary winding than there 
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was before any current was taken from 
the secondary coil. The decrease in 
induced pressure is small, but it is al- 
ways ample to allow the required in- 
crease in primary current. There is, 
at the same time, a small decrease in 
the secondary pressure. 

When the transformer is operating 
on no load, with no current in the sec- 
ondary coil, the induced pressure in the 
primary coil is practically equal to the 
impressed pressure and hence a very 
small current will be taken from the 
source of energy. It is apparent now 
that if the primary and secondary coils 
have the same number of turns, the in- 
duced electrical pressure in each of 
these coils will be the same, assuming, 
of course, that all the magnetic lines 
that pass through the primary also 
pass through the secondary coil, and 
vice versa, or the secondary pressure is 
practically the same as the pressure 
impressed on the primary. If the 
number of turns in the secondary coil 
is greater or less than the number of 
turns in the primary, the magnetic 
lines will be cut a greater or less num- 
ber of times by the secondary coil, and 
hence the induced pressure will be 
greater or less, depending upon the re- 
lation of the number of turns in the 
two coils. 


(To be continued) 


Print some photographs in the usual 
way on printing-out paper, then fix 
them in a solution of 1 oz. hyposul- 
phite of soda and 8 oz. of water, and 
wash them thoroughly. While the 
prints are still wet, immerse them in a 
saturated solution of bichloride of mer- 
cury. Be very careful to wash the 
hands and trays after using the mer- 
cury solution, as it is poisonous. When 
the print is placed in the mercury so- 
lution, the picture vanishes completely. 
Leave the prints in this bath just long 
enough for the image to disappear, 
and then wash and dry them thor- 
oughly. Soak some clean _ blotting 
paper in the hyposulphite-of-soda solu- 


Spirit Photographs 


tion and allow it to dry. You are now 
ready to perform the magic-photograph 
trick. 

To cause the spirit photograph to 
appear, cut a piece of blotting paper 
the same size as the prepared print and 
moisten it, then hold the apparently 
blank piece of paper in contact with it. 
The picture will come out clear and 
plain, and if thoroughly washed out 
it will remain permanently. 


CSaturate a small piece of cotton bat- 
ting in glue and wrap it around a nail, 
then place it in a hole previously made 
in a plaster wall. When the glue dries, 
the nail will remain permanently. 
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INTERESTING PATENTS, 


FENCE POST AND WIRE FASTENER—A new 
fence post and wire fastener, comprising a body por- 
tion having a plurality of laterally extending tongues 
disposed in vertical alinement, through which pins 
are inserted to retain the wires, is shown in Fig. 1. 
The upper ends of the pins are bent at right angles 
to limit their movement, and the lower ends are 
pronged to form spring arms, the arms being bulged 
centrally to form seli-locking means. 


DEVICE FOR COOLING FEVER PATIENTS 
—Figure 2 is a cooling apparatus for fever patients 
comprising a cooling pipe or hose adapted to be 
placed adjacent to the body of a person, a smaller 
section to pass around the head and under the 
neck, and a supply hose connecting with a receptacle 
containing cooled water. 


WIRE TOOL-HOLDERS—An ingenious arrange- 
ment for attaching tools to a belt is shown in 
Fig. 3. It comprises a series of spring clips, made 
from one piece of wire, riveted to a thin metal band 
which may be hooked over any belt. The spring 
clips may also, taken separately, be screwed into 
the side of a bench or into a strip of wood above a 
bench for holding tools in the shop. 


PROCESS FOR PRESERVING CORN—A proc- 
ess of preserving corn, considered by its inventor to 
be worthy of patent, is shown in Fig. 4. It is 
a method of hermetically sealing corn husks while 
on the ear, and consists in tying the husk beyond 
the small end of the ear, and submerging it first in 
heated pine tar, then in a quantity of sawdust, 
whereupon it is finally plunged into air-slaked lime. 
After the tar submersion the husk is allowed to 
drain and dry for about two hours. 


HAIR CUTTER—A barber’s hair cutter, combin- 
ing a pair of shears and a comb, is shown in Fig. 
5. The comb is attached to a clip having a cylin- 
drical barrel, by means of which it is held in po- 
sition along one blade of the shears. One edge of the 
barrel clip engages a groove in the face of the 
blade. 


DOUBLE-LINE STRIPER—Figure 6 represents 
a double-line striping brush, comprising a holder 
with a pinion, and two brushes slidably mounted 
upon the holder. Each brush is provided with a 
rack which engages with the pinion, so that the 
distance between the brushes may be varied by ro- 
tating the pinion. 


FLAT ROCKING SPOOL—An interesting new 
type of spool, claimed by its inventor to be much 
superior to the ordinary round spool, is illustrated 
in Fig. 7. This spool is extremely simple, being 
made of a single flat piece of card or fiber board 
with a finger hold of tin attached to it. It is 
claimed to be better than the round spool for un- 
winding thread by hand, and will also work on the 
present style of sewing machine without any change, 
as the hole in the finger hold, at the point where 
it is attached to the rocking piece, fits the vertical 
spool-holder shaft of the sewing machine. By tak- 
ing the serrated finger hold between the thumb and 
forefinger of the left hand and pulling the thread 
with the other hand, it easily unwinds, the flat body 
taking on a rocking motion. The rocking of the 
body allows the thread to freely slip over the lower 
corners, first on one side and then on the other. 
The spool, enlarged of course, may also be used as 
a holder for hand-fishing lines. 


DEVICE FOR REPLACING BELTS—Figure 8 
is a device designed for replacing belts, ropes, or 
other flexible transmissions. For light high-speed 
machinery, such as are used in clothing shops, round 
belts or ropes are generally used for connecting the 
main shaft with the countershaft, and these belts fre- 
quently fall off the pulleys. They must be replaced 
while the shafting and pulleys are in motion and it 
is quite dangerous to do so by hand. With this 
device, the operator replaces the belt by taking 
hold of the rod, slipping the head over the belt, 
and then moving the rod until the holding member is 
brought close to the rim of the sheave or pulley, 
where the rotation of the pulley will naturally cause 
a movement of the belt. The belt then catches the 
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edge of the pulley and slides into position to con- 
tinue the driving. When the belt is thus caught up 
by the paler. it releases itself readily from the 
holding head, due to the springiness of the sides 
and the passage with which the latter is provided. 


COMBINED FOLDING CLOTHES BASKET 
AND IRONING STAND—A convenient and useful 
ironing combination is shown in Fig. 9, comprising a 
folding clothes basket, a rack, and an ironing-board 
stand. It can be easily folded and hung up when 
not in use, and, when set up, becomes a V-shaped 
clothes basket directly under the ironing board, 
keeping skirts, sheets, etc., from touching the floor 
while being ironed. 


FISH STRINGER—Figure 10 shows a fish 
stringer composed of wire links forming a chain, 
each link consisting of a single piece of spring wire 
formed into a hook, sharpened at the end. The 
end of each hook is latched into a keeper formed 
by a loop of the wire. 


ELECTRIC GARMENT—A garment comprisin 
a cloak and hood in one piece, with mittens anc 
foot warmers attached, all electrically heated, is 
illustrated in Fig. 11. The series of heating coils 
of insulated wire are woven into the fabric so as to 
extend around the body and sleeves of the garment 
and are arranged in horizontal planes. 


SCRUB APRON—The scrub apron shown in Fig. 
12 is made from a piece of waterproof fabric, and 
is provided with a felt pad in the form of a strip 
secured to the inner surface of the apron on a line 
with the knees. 


GUN CLEANER—This gun-cleaning apparatus 
(Fig. 13) includes a swab in the form of an end- 
less chain, a muzzle member embodying a_ pulley 
adapted to support the swab at the muzzle end of the 
gun barrel; a breach member adapted to support 
the swab at the breach end, and a driving gear by 
ee | of which the swab chain is run through the 
arrel. 


COMBINED TRUNK AND BED—Figure 14 
is a combined trunk and bed, or couch, designed 
for traveling where sleeping accommodations are ‘ 
not always obtainable. The mattress and its sup- 
port are in three sections attached to and contained Y7\/ 33 | [SSA 
in a tray which fits in the upper part of the trunk, 
the two end supports forming the top wall of the 
trunk when the couch is not in use. When the 
hinged ends are thrown back, the middle section rises 
so that all three sections of mattress have the same 
level. 


CLOTHESLINE CLAMP AND REGULATOR— 
A simple device for tightening and fastening clothes- 
lines is illustrated in Fig. 15. It is in the form of 
a clamp which is tightened and loosened by means 
of a thumbscrew. 


PROTECTION SEAL FOR SHAVING CUPS— 
Men who are shaved in barber shops often provide 
the barber with a special shaving cup and brush for 
their individual use, as a sanitary safeguard. Fig- 
ure 16 shows an additional safeguard .in the form 
/ of a paper seal for the cup. The cup cannot be 
used without the breaking of this seal. 


GUARD FOR HIGH-TENSION WIRES—Fig- 
ure 17 shows a type of guard designed for use in 
combination with high-tension wires. A guard sur- 
rounds each wire and is electrically connected with 
one of the other wires of different potential from 
the one it surrounds. V 


GUARD FOR BUCKET HANDLES—A bow/l- 
shaped guard cup or receptacle for bucket handles } Fic 18 
is illustrated in Fig. 18. It is detachably secured to 
the bail immediately under the handle piece, and 
may be swung down with the bail against the side 
of the bucket. 
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D®: WOODS HUTCHINSON tells this story: 
“A hungry typhoid convalescent demanded 
of tapioss. to eat. he nurse gave him a spoonful 
of tapioc 

“Now,” he said fretfully, “IT want to read a little. 
Bring me a postage comp. ’—Cosmopolitan Magazine. 


> 
“D. Ogden Mills hed 8 many a good story of the old 
bonanza days,” said a San Franciscan. “I liked 


especially his whisky story. 

“A tenderfoot, the story ran, entered a saloon in 
Arizona and ordered whisky. Whisky in those days 
and in those parts was a very weird drink. ueer 
effects were sure to follow it. The tenderfoot knew 
he must expect something out of the common, but, 
for all that, he was taken aback when the bar- 
tender handed him a small whiskbroom along with 
the bottle and glass. 

“Tenderfoot-like, he didn’t care to expose his ig- 
norance by asking what the whiskbroom was for, 
so he just stood there and fidgeted. He didn’t 
drink. He waited in the hope that somebody would 
come in and show him what was what. 

“Well, in a few minutes a cowboy in a red shirt 
entered. He, too, ordered whisky, and he, too, got 
a broom. 

“The tenderfoot watched him closely. He poured 
himself a generous drink, tossed it off, and, taking 
up his whiskbroom, went over into a corner and 
carefully cleaned on the floor a space about seven 
feet by three. There he lay down and had a fit.’’ 
—Washington Star. 

‘ 

The aviator’s wife was taking her first trip with 
her husband in his airship. 

“Wait a moment, George,” she | said. “I’m afraid 
we will have to go down again.’ 

“What's wrong?” asked the 

“TI believe I have dropped one of the pearl buttons 
off my jacket. I think I can see it glistening on 
the ground.” 

eep your seat, m dear,” said the aviator. 
“That’s Lake Erie.’ Telegram. 


“Mamma,” said Johnny, “if you will let me go 
visiting with you, just this one time I won’t ask for 
anything to eat.” 

“All right,” said his mother. “Get your hat.” 

Johnny, perched on the edge of a big chair, be- 
came restless as savory odors came from the region 
of the kitchen. At last he blurted out: 

“There’s lots of cake and pie in this house.” 

The admonishing face of his mother recalled his 
promise and he adde 

“But what’s that to me?” 

Anxious Old Lady: “I say, my good man, is this 
boat going up or down?’ 

Deckhand: “Well, she’s a leaky old tub, mum, so 
I shouldn’t wonder if she was going down. But 
then, again, her b’ilers ain’t none too good, so she 
might go up.’ 

A former resident of a Missouri town was asking 
about the old place. 

“TI understand they have a curfew law out there 
now,” he said. 

“No,” his informant answered, “they did have 
one, but they’ve abandoned it.” 

“What was the matter?” 

“Well, the bell rang at 9 o’clock and almost every- 
body complained that it woke them up.’’—St. Louis 
Post-Dispatch. 


Ajax had just defied “the 

“Ajax, you old fool!’”” came a feminine voice. 
“Don't you know enough to come in out of the 
wet?” 

Wherupon he meekly obeyed, as a_ well-trained 
husband should.—Milwaukee Sentinel. 

Satan—What are those two automobile fellows 
fighting about? 

Assistant—They’ve just got into an argument over 
whether this place ought to be air-cooled or water- 
cooled.— Puck. 


NEW 


COMPLETE EXPOSURE METHOD AND 
HOME PORTRAIT HELPS—By Frank Morris 
Steadman. Contains some valuable hints for the 
amateur photographer, which will save him much 
trouble and expense. 49 pases, ot. cloth, illustrated. 

& 


75 cents postpaid. A. Wilmerding, 
New York. 

ERY—By . F. Murdoch, B, Sc., M. E. 


This is a series of practical for 
engineers, in which the author discusses, theoret- 
ically, the increased efficiency of generators obtained 
by cooling, and also gives the actual results_ of 
tests with various cooling devices. 80 pages, 5x74, 
cloth, fully illustrated, indexed and with tables of 
data. $1.00 net. Whittaker & Co., London; The 
Macmillan Co., New 


REINFORCED CONCRETE BEAMS AND COL- 
UMNS—By W. Noble Twelvetrees. In this volume, 
the sixth by the same author on the subject of rein- 
forced-concrete construction, he confines his atten- 
tion chiefly to the presentation of formulas, working 
rules, etc. The book is appended with a compre- 
hensive alphabetical index, numerous labor-saving 
diagrams, and a table of notations inserted both at 
beginning and end. It should prove of value to 
all interested in this branch of engineering. 167 
pages, 5x7%, cloth, illustrated. $2.00 net. Whit- 
yor & Co., London; The Macmillan Co., New 

ork 


POWER AND THE PLOW—By L. W. Ellis and 
Edward A. Rumely. A history of the development 
of the plow from the earliest times, and a scientific 
statement of the problems arising from the intro- 
duction of mechanical power in general farming 
operations, and the work of plowing in particular. 
Should find its way to the hookshelf of every pro- 
gressive farmer. 318 pages, 5x7%, cloth, illustrated. 
ve net. Doubleday, Page & Company, New 

or 


BOOKS 


AUDEL’S ANSWERS ON AUTOMOBILES—A 
catechism on the parts, care, management, repair, 
etc., of automobiles and motorcycles with an alpha- 
betical index. 476 pages, 5x7, cloth, 380 illustrations. 
$1.50 net. Theo. Radel & Co., New York. 


WIRELESS TELEGRAPHY--By James Erskine- 
Murray, D. Sc. Third edition, revised and enlarged. 
A handbook of its theory and practice for the use of 
electrical engineers and operators. Beginning with a 
brief historical outline of the researches and discov- 
eries which found the basis of wireless telegraphy, 
the author goes on to describe the development of 
the various systems and apparatus now in use, and 
the different theories of transmission underlying the 
same, thus making his work an up-to-date cyclopedia 
of our present knowledge on the subject. To the 
book is appended the Service Regulations adopted by 
the International Convention, 1908, 
and an alphabetical index. 386 pages, 51%4x7%, 
cloth, 186 illustrations, 11 tables and a frontispiece. 
Price, $3.50 net. The D. Van Nostrand Company, 


ew York. 


ADDRESSES TO ENGINEERING STUDENTS 
—Edited by Waddell & Harrington, Consulting En- 
gineers. A collection of addresses on a great va- 
riety of subjects touching upon the educational as 
well as the practical and commercial phases of en- 
gineering. 493 pages, 6x9%, cloth, with a compre- 
hensive alphabetical index. $1.00 postpaid. ad- 
dell & Harrington, Mo. 


THE ELEMENTS ‘OF ELECTRICAL TRANS- 
MISSION—By Olin Jerome Ferguson, Associate 
Professor of Electrical Engineering in Union Col- 
lege. A textbook for colleges and technical schools, 
affording an elemental study of the subject of gen- 
eration, transmission, distribution and utilization of 
power by electrical processes. 457 pages, 5%4x8%, 
273 illustrations and diagrams, 40 tables and an 
alphabetical index. $3.50 net. The Macmillan Com- 
pany, New York. 
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The Great Inventor’s 
Prophetic Vision 


Thirty-two years ago, when Edison invented the incandescent electric lamp, he saw, 
in his dream of the future, every home equipped with electric service. He foresaw, thirty- 
two years ago, that the ideal home of the future would include not only electric lighting, but 
also electric cooking and heating. 


His dream ‘ electric-light-for-everybody ’’ has come true for those who will read and 
heed. The Edison Mazda lamp with its non-fragile filament, made from a drawn wire 
stronger than steel, brings electric lighting within everybody’s reach. This lamp gives three 
times the light of the ordinary carbon filament lamp using the same current. 


The carbon filament lamp was good; the tungsten lamp was better, but the sturdy Edison 
Mazda lamp is the last word in lighting because it combines durability with the highest 
efficiency known. But perfected lighting is only one economical advance in electricity. 
Electric _cooking has come. 


The new metal-alloy ««Calorite’’ has been perfected by the General Electric Company. 
The high temperature necessary for electric cooking causes other metals to oxidize and break 
down, But here ‘*Calorite’’ is indestructible. 


You can now get an electric flatiron, radiant bread toaster, coffee percolator or a com- 
plete electric kitchen range—durable, satisfying and economical. 


So the prophetic vision of Edison, the great inventor, has come home for all of us. 
The wonderful new Edison Mazda lamp and the indestructible ‘«Calorite’’ are ready for 
you today in your home town. 


Step into the electric light Company’s office or an electric supply dealer’s anywhere. 
Ask to see Edison Mazda lamps and the G-E heating and cooking devices. If they cannot 
show them to you write our nearest office for complete information, 


General Electric Company 


Largest Electrical Manufacturer in the World 


Principal Office: Sales Offices in ‘an 
as 
Schenectady, N. Y. the following Cities: ...demark 
is the 
Atlanta, Ga. Charlotte, N. C. Denver, Colo. Nashville, Tenn. Rochester, N. Y. uarantee 
Baltimore, Md. Chattanooga, Tenn. Erie, Pa. New Haven, Conn. Salt Lake City, Utah of 
Birmingham, Ala. Chicago, Ill. Indianapolis, Ind. New Orleans, La. San Francisco, Cal. 
Latest Edison poise, Idaho. Cincinnati, Ohio. Kansas City, Mo. New York, N.Y. St. Louis, Mo. 
Mazda Lamp Boston, Mass. Cleveland, Ohio. Los Angeles, Cal. Philadelphia, Pa. Seattle, Wash. Goods 
with e Buffalo, N. Y, Columbus, Ohio. Macon, Ga. Pittsburg, Pa. Spokane, Wash. ical 
Non-fragile Butte, Mont. Detroit, Mich. (Off. Memphis, Tenn. Portland, Ore. Syracuse, N. Y. Electric 
Filament. Charleston, W. Va. of Sol’ g Agt.) Minneapolis, Minn. Richmond, Va 3137 
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The world makes way 


is the man who is marked for success— 
, he is the man the good job seeks — 
i ~\ he is the man who gets the money 
*z:.., —he is paid for what he knows— 

‘ not for what he does. 
The American School of Corre- 
spondence publishes sixteen Cyclo- 
pedias, comprising ninety-eight complete volumes, 
covering completely the field of Engineering, 
Business and Law. This great library is especially 
adapted for the use of the busy business man — the 
expert or professional man—the student or clerk, be- 
cause it contains in condensed and quickly accessible 
form just the information he wants, when he wants it. 


What these Cyclopedias are: These great 
Cyclopedias are not collections of theories, but com- 
plete reviews of the actual, tried and tested experiences 
of the greatest engineers, business men, and law 
experts in the world. The books are not diction- 
aries of disjointed facts— not dry technical works, 
but clear and simple explanations of every phase 
“=~ and every branch of Engineering, Business and 

Law. They are books that every man needs in 

his library — books that will increase his salary by increasing his knowledge. 
Reference value guaranteed by the fact that the books are compiled from the text- 
books used in the correspondence courses of the American School of Correspondence. 


These practical lessons are arranged for quick reference, and the new cross index enables 
you to turn to any subject in an instant. 


We prove their value to you by sending the set you select on approval. If the books 
are not all we claim them to be—and more—do you think we could afford to take this chance? 


No chance for you to lose —no deposit required — no transportation to advance 
— nothing to pay unless the books are just what you want. 


Another Great Free Offer 


With each set we include a Consulting Membership entitling you to the advice 
of our Engineering, Business, and Law experts absolutely free of charge. This 
will give you practical help in handling problems which are too specific to be 
taken up in detail in the Cyclopedia. There will be no limit to this service. A 
single problem solved for you might be worth more than the first cost of the 
books. Order the books you need now. Don’t wait until you actually need them, 
then it’s too late. These books answer every question in Engineering, Business 
and Law—quickly and accurately. 
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for the man who knows 


Remember — It 
costs you nothing 
to examine the 
books— you will 
save money by own- 
ingthem. Mail the 
coupon— make 
your final decision 
with the books 
before you. 


Engineering, Business and Law 


Cyclopedia of 


American Law and Practice . . . . . 12 vols. $39.80 
Commerce, Accountancy and Business . . . 10 vols. 24.80 
Architecture, Carpentry and 10vols. 2480 
Civil Engineering . . . . - « Svols. 2480— 
Applied Electricity . . . . . .. Tvols. 19.80 
Mechanical Engineering . . . . . . Tvols. 19.80% 
Engineering . . . . Tvols. 19.8074 

Automobile Engineering. . . . . . . . 4vols. 12.80=* 
Moticn Picture Work . ..... . 2-vols. 9.80 


need every ‘day. Pick out the cyclopedia you want, fill in and mail the coupon, 


We'll send you the complete set free of charge. You can keep the books a 
week and examine them at your leisure. We 


will do all this just to prove to you the 


superiority of the American School’s Cyclo- a FREE EXAMINATION COUPON 
pedias over all others. We want youtoexam- « 
every formula and problem to the severest test me set of Cyclopedia 
you know. Then, if you are satisfied the pats’ 1 wil te 
books are just what you want, send us the first books 
payment of $2.80 and $2.00 (Law $3.00) a hase guid the poles 
month until you have paid the special price , way 
mentioned above. *% = not to pass to me until the books are fully paid for. 
When filling in the coupon be sure and ; . 
mention the Cyclopedia wanted. NAME 
AMERICAN SCHOOL OF CORRESPONDENCE 
CHICAGO, U.S.A. REFERENCES 


Pop. Mech.1-12 
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P. S. & W. Chisels Make 
a HANDIER Man of the 
Handy Man with Tools 


VERY MAN likes to 
do odd jobs of carpentry 
around the house — and 

does them more or less pro- 
ficiently. It isn’t lack of energy 
that usually handicaps him in 
this — it ts lack of tools — lack 
in variety and quality. 


A set of P.S. & W. Chisels 
is a tool chest in itself to the 
average man — and to the 
expert carpenter as well. 
It’s surprising, the wide 
range of uses a set of good 
chisels can be put to. Try 
the experiment of buying a 
set of P. S. & W. Guaran- 
teed Chisels, bearing The 
MARK of the MAKER, 
and see if your wife doesn’t 
begin bragging to the neigh- 
bors about how handy youare. 


P. S. & W. Chisels are only a part 
of the unexcelled P. S. & W. line of 
Carpenters’ Guaranteed Hand Tools. 
There are three other big P. S. & W. 
lines — Guaranteed Hand ‘Tools for 
Machinists, Electricians and Tinners, 
behind every tool of which stand g2 
years of P. S. & W. manufacturing 
Progress, Integrity and Excellence. 


The Peck, Stow & Wilcox Co. 


M FRS of th Largest Lin of M_ chanics’ 
* Hand Tools offered by Any Maker 


Address Correspondence, 20 Murray St., New York City 
Established 1819 Five Large Factories 


Please Mention Popular Mechanics 


It’s a good tool if —it bears 
this, The MARK of the 
MAKER. 


ETTER write for the *‘ Me- 
chanics’ Handy List,’’ a 170- 
page book containing valuable 

shop reference tables and information, 
and a catalog of over 200 tools. It’s 
Free, and it will help YOU, even if 
you're a mechanic after supper only. 


ERE is a set of P. S. & W. 

Bevel-back chisels — 12 of 

them in sizes ranging from 1% 

to 2 inches. Other P. S. & W. 

Chisels come in 6s and 12s, in this 

and other types of boxes, and in canvas 

rolls—at prices ranging from $3.50 
to $8.00. 
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GoodJob 


a», | for You - 
Your 
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LEARN AUTOMOBILE BUSINESS 


EARN BIG PAY 


HAUFFEURS, automobile salesmen, demonstrators, 
and repairmen earn $25.00 to $50.00 weekly. 
Demand for these trained men far exceeds supply—over 

600,000 automobiles now in use, and increasing 100,000 
annually. Delivery autos enlarge this demand; garages want 
more help; dealers require more salesmen and demonstrators. 
Besides, the work is pleasant, out-of-doors, you go everywhere on 
tours, and hours are short. 


We Can Teach You in Ten Weeks 


Our home-study course is written so of an automobile is given every 
you can understand. No previous student without charge. With a 
mechanical experience is necessary. few hours’ study each week you 

We have taught hundreds (many can master the entire subject. 
of them office men) because our Our graduates are everywhere 

course is simple, practical and earning $25.00 weekly and up- 

personal instruction. Every wards. Ask them about us, and 
working part is fully illus- about the positions we assisted 
trated,and acomplete model them to secure. 


FREE—Send for First Lesson To-Day—FREE 


Sign your name and address to the attached coupon. Clip it off and mail 


4 , it to us to-day. Let us send you the first lesson without charge. Then 
» OG you can see for yourself how thoroughly we train you—how you can 
©, ae learn everything worth knowing about an automobile. Don’t miss 
ks this excellent offer—this chance to improve your position in life. 


Automobile Owners and Garages 
We supply chauffeurs and competent men for all classes of 
automobile work. Write us and we will put you in touch 
with the man you want without charge. 
EMPIRE AUTO. INSTITUTE 
777 Empire Bldg., 
ROCHESTER, N. Y. 
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| “America’s Prettiest Girl.” 
‘ Do You Know Her? 


**Find for us the prettiest, sweetest girl in America. 
|| Then paint a picture of her for our 1912 ‘* Pompeian 
I Beauty Art Calendar.”* Such were the orders which the 
| makers of Pompeian Cream gave to Carle Blenner, the 
| well-known society artist of New York. 

Did he find the prettiest and sweetest girl in America? 
We leave it to you. Who is she? We promised not to 
tell. Only her friends will know. She is *‘ content to 
blush unknown,’ content to win the title of 1912 
**Pompeian Beauty,’’ a title that means the most in 
annual art calendar history. See offer below for Calendar 
and trial jar of the famous Pompeian Cream. 


POMPEIAN 


Massage Cream 


‘| gives a clear, clean, fresh, wholesome complexion. It 
is used by men and women in a million homes. It isa 
natural means to attain skin-health. It rubs in and rubs 
out, cleansing the pores marvelously. Nothing is left on 
the face except a clear, clean, wholesome appearance. 
| We are all judged before we speak. Let your face give 
you the best possible recommendation. ‘‘Don’t envy a 
good complexion; use Pompeian and have one.”’ At all 
dealers, 50c, 75c and $1, or you can try before ~ buy. 
Send for trial jar and Art Calendar. 


1912 Art Calendar 


of this charming ‘* Pompeian Beauty” sent with each trial jar. 
Size. 32 in. by 8 in., an ideal panel for framing (calendar part can 
be cut off without injuring picture). Reproduced in exquisite 
i colors (dark red and gold) from the original $1000 nae by 
i Carle Blenner, the famous society artist of New York 

i Trial Jar and 1912 Art Calendar both sent for 10c (stamps or 
il coin). This 1s an unusual chance to get a trial jar of the most 
it — tace cream and also a copy of the most popular Art 
! ndar. Clip coupon before you forget it. 

Hi Magazines and Books for Library Slips. One in each package. 


POMPEIAN 
MASSAGE CREAR, 


All Dealers 
50c, 75c & $1 
| } Cut along this line, fill in and mail today. 


The Pompeian Mfg. Co., 147 Prospect St., Cleveland, O. 
Gentlemen :— Enclosed find 10c (stamps or coin) for which please send me a 
trial jar of Pompeian Massage Cream and a 1912 “‘Pompeian Beauty Art Calendar.” 


Address’ 


City State 


Please Mention Popular Mechanics 
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From an old print in La Telegrafie Historique. 
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Napoleon’s Visual Telegraph 
The First Long Distance System 


Indians sent messages by means of 
signal fires, but Napoleon established 
the first permanent system for rapid 
communication. 


In place of the slow and unreliable ser- 
vice of couriers, he built lines of towers 
extending to the French frontiers and 
sent messages from tower to tower by 
means of the visual telegraph. 


This device was invented in 1793 by 
Claude Chappe. It was a semaphore. 
The letters and words were indicated by 
the position of the wooden arms; and the 
messages were received and relayed at the 
next tower, perhaps a dozen miles away. 


Compared to the Bell Telephone system 


of to-day the visual telegraph system of 
Napoleon’s time seems a crude make- 
shift. It could not be used at night nor 
in thick weather. It was expensive in 
construction and operation, considering 
that it was maintained solely for military 
purposes. 


Yet it was a great step ahead, because 
it made possible the transmission of 
messages to distant points without the 
use of the human messenger. 


It blazed the way for the universal 
telephone service of the Bell System 
which provides personal intercommuni- 
cation for 90,000,000 people and is indis- 
pensable for the industrial, commercial 
and social progress of the Nation. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System 


Universal Service 


Please Mention Popular Mechanics 
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The Whispering 


Telephone Mouthpiece 


Makes All Phones Private 
Price 75c Can be used on any 
telephone and is 
worth endorsed by 
Seventy-Five telephone com- 
Dollars panies everywhere 


You can now talk at your desk or in your home 
without the fear of anyone around you hearing 
what you say. How often have you wished for 
this when someone was at your desk whom your 
conversation would affect? The parabolic vibra- 
tor, or small cone, shown in the illustration so dis 

tributes and magnifies the voice that a whisper 
can be heard perfectly by the one you are talking to. 


S. & M. Electric Co. 


Manufacturers 
462 Monadnock Block Chicago 
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NEW YORK OFFICE, 359 BROADWAY 


R SIXTY-FIVE YEARS the firm of MUNN 

& CO. has conducted the largest patent practice 

inthecountry. We file thousands of applications 
for patents every year. Our system is so perfected that 
every case receives the best of attention and is pre- 
pared by experts who have had special training in 
handling every class of invention. 

@ SEND SKETCH. [If you will send us a 
sketch, no matter how crude, we will give you a fair 
and candid opinion as to whether it is probable a 
patent can be obtained. All matters of this kind are 
strictly confidential and the description and sketches 
will be dated and placed in our secret archives for 
future reference. This service and our Hand Book 
on Patents are free if you will write us at once. 

@ QUALITY. The quality of our work has 
given us an unrivalled reputation among Patent attorneys 
and we are the recognized American attorneys for many 
leading Foreign Patent Solicitors. Our staff consists 
largely of Examiners from the United States Patent 
Office, who are therefore familiar with the latest pro- 
cedure and the best practice. Our draftsmen are all 
expert mechanical constructors who are able to show 
the invention in operative form. 


@ FREE NOTICE. All patents secured through our house 
receive a free notice in the SCIENTIFIC AMERICAN. No better 
or more economical method of introducing your invention to the attention 
of the public could be devised. 

@ OUR OFFICES. Our Washington office is located in our 
own building, near the Patent Office. This permits of our attorneys 
making special oral arguments with the Patent Office Examiners—an 
advantage not enjoyed by local attorneys. 

We are prepared to conduct Interference Proceedings, Infringe- 
ment Suits, give Validity Opinions, draw up contracts and attend to all 
branches of legal work connected with Patents, Trade Marks, etc. 

@ We do not offer prizes or other specious inducements, but rely 
upon our recognized reputation of over half a century. Our fees are as 
low as is consistent with good work. 


MUNN & CO., Attorneys 


WASHINGTON OFFICE 359 Broadway, New York, N. Y. 
625 F Street, N. W. 
Washington, 


Please Mention Popular Mechanics 


WASHINGTON OFFICE 


|_| 
| | 
| 
| | 
| | 
| 
| 
i 


A Good Living From Poultry 


The High Cost of Living can be Reduced by the PHILO SYSTEM 
1600 Eggs, or 160 Ibs. of Broilers can be produced in a corner of a garden, 5x6 feet square 


If we were to tell you that a family of six people could make a good living from six hens you 
would hardly believe it. Results that have been accomplished by the PHILO SYSTEM in the past 
would justify this statement. Such results could not be obtained from common poultry or common 
methods. But the best birds of a NEW BREED, the NEW METHOD of the PHILO SYSTEM 
in caring for the fowls and the new way of marketing make it possible to get even better results. 

This is not theory or guess-work; it is just what six hens have done in the past, and will do 
again when handled according to the latest methods and discoveries made by the originator of the 
PHILO SYSTEM. 

At his poultry plant in Elmira, a net profit of $25,000.00 from a HALF ACRE OF POULTRY 
has been made in twelve months where fertile eggs are produced and hatched every day in the year. 
From 80 to 120 pounds of the very best broilers and roasters have been raised every three months 
in PHILO SYSTEM coops only 3 to 6 feet in size. 

Come to Elmira and we will SHOW YOU how such results are accomplished. Let us tell you 


HOW YOU CAN MAKE 


$1,000, $2,000 OR $5,000, OR MORE 


PER YEAR keeping poultry by the PHILO SYSTEM. This can be accomplished because there 
is no longer any guess-work about raising, keeping or selling poultry. Everything in connection 
with the work has been reduced to a science and any one who will follow our system can succeed. 

Others are succeeding in every state and their experience and success are fully explained in our 
NEW BOOK entitled ‘“‘MAKING POULTRY PAY.” It contains ninety-six pages of carefully 
written and selected matter of immediate and permanent value to every poultry raiser, as well as 
numerous illustrations. We will mail you this book for ten cents, in money or in stamps to cover post- 
age, just to show you some facts about the poultry business that you have probably never dreamed of. 

We also have a NEW PHILO SYSTEM text book three times the size of any former edition. 


340 000 PERSON have already purchased copies of former editions 
9 of this text book and have paid $1.00 each for 
every copy. The new text book tells all about how to do the work to secure such wonderful results. 
This book, with descriptions of appliances, and a right to make and use them, will be mailed to you 


postage paid for $1.00. If ordered at once we will mail the two books, ** MAKING POULTRY PAY’ 
and the New Edition of the PHILO SYSTEM for only $1.00. 


THE POU LTRY REVIEW This is a monthly publication edited by 

the originator of the PHILO SYSTEM 
and an able staff of writers made up of expert and practical poultrymen. This magazine is devoted 
exclusively to the idea of being immediately helpful to its readers. Every article is prepared and 
edited with this idea as a prevailing one. On Sept. 14th, 1911, it had a sworn to, paid-in-advance, 


guaranteed circulation of 110,000 copies and is considered more valuable to the Poultryman than all 
other poultry papers combined. The price is only $1.00 for one year’s subscription. 


SPECIAL OFFER 
Our New Book, “MAKING POULTRY PAY,”’ 96 pages 10c., “THE POULTRY REVIEW” (one year) ae. MAKING 


New Enlarged Edition of the “ PHILO SYSTEM BOOK,” $1.00. | POULTRY PAY,” “PHILO SYSTEM BOOK” postpaid 
lf ordered at once, we will mail the two books for $1.60. for $1.50. 


E. R. PHILO, 2142 LAKE STREET, ELMIRA, N. Y. 
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tells you all about them. Write for it today. 


RAYMOND and WHITCOMB 


TRANSCONTINENTAL TOURISTS OUTSIDE KENDALLVILLE, IND. 


“Tt is the use of POLARINE 
as a lubricant that has enabled the automobiles 
to make such an unusual record.” 


Read what the Tourists say about POLARINE. 


Standard Oil Company, Emporia, Kans., 
New York. Oct. 27, 1911 
“ The Raymond and Whitcomb Transcontinental Automobile Train today fin- 
ished 2,000 miles of the trail to Sunset. So far each of the five Garford cars has 
come through with a perfect score. Cars encountered all sorts and conditions of 
roads, but no mechanical trouble at all has been experienced. Mechanicians of the 
party agree it is the use of Polarine as a lubricant that has enabled the automobiles 
to make such an unusual record. The trip has been facilitated greatly by the 
courtesy extended at the different Standard Oil stations along the route.” 
—H. D. Ashton. 


POLARINE gives the fullest lubricating efficiency under the 
most varied conditions of heat and cold, speed and pressure. 
The Polarine brand includes Polarine Oil ( the frost and carbon- 
proof oil); Polarine Transmission Lubricants (in three consistencies) ; 
Polarine Fibre Grease and Polarine Cup Grease. 


use of these lubricants cuts down your repair bills and insures you 
le service from your car. Our free booklet, “Polarine Pointers,” 


Standard Oil Company 


(Incorporated) 
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Railroad, Street car and Steamboat . 81,634 $2,613, 145.98 
Over Falls on pavement, stairs, ete... 20,624 1,475, 359.86 
Horse and ne 8,705 751,565. 66 
utomobile .. 2,362 519,949.76 
100.000 ire Arms........ 628 392,751.23 
7 Bathing o1 drowning 737 288,932.39 
Burns or scalds..... 8,257 273,456.69 
Accident Bicycle 2’ 835 489.50 
— wounds (blood poisoning). 2,021 177,811.91 
Cl Athletic sports... 3,201 154,482. 82 
aims Falling of heav weights. 2,957 149,407.97 
Cuts with = tools or glass 5,030 139,035.36 
Paid Fingers crushed... 4,503 120,144.73 
Eye injuries... 2,281 108,541.76 
Elevator... 320 89,420.29 
by the Machinery 1,653 70,903.84 
Assaults . 434 52,998.86 
Toes crushed . 1,577 50,418.01 
7Etna Stepping on nails or glass 1,668 45,647.52 
House accidents (contact with furniture) . 483 45,285.66 
Lif Hands lacerated on hooks, nails, etc... 1,465 41,162.50 
ire Bites by dogs or insects ........ 783 31,973.20 
inters in hands or feet 508 18,284.70 
Insurance otor boats ..... : 147 10,505.47 
Fingers caught i in electric fans : 147 6,892.06 
Company Miscellaneous accidents... 7,803 476,365.40 
Total 108, 400 $8, 316, 447.67 
ALTNA LIFE INSURANCE CO. 
ACCIDENT AND LIABILITY DEPARTMENT HARTFORD, CONN. 
Send me Information about Name____ 
Accident Insurance 


Address - 


Occupation 


- 

| | | 

Are YOU AETNA-IZED? 

| 

| 

| | 
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For Toolmakers’ Use 


V Blocks and Clamps 


They are made of tool steel, 
hardened, with the sides and 
the V grooves ground parallel. 
They are made and sold in 
numbered pairs, the grooves in 
blocks of the same number 
being in alignment. Write 


Brown & Sharpe Mfg. Co. 


Conquer Disease — Drive Pain Away, with 


The“Rex” 
PHOSPHOR 
Vibrator BRONZE BEARINGS 


ENTIRE WEIGHT 2 LBS 


nin’ natural, logical way of if conquering disease and pain 
Vibration, using the “ lectric Vibrator. 

e “Rex” is the most constructed electric 
vibrator made. Small, noiseless, easy running, with scores 
of features which put it far ahead of all other Vibratory 
machines. 

Vibration with the “ Rex” makes your body tingle with 
renewed life—it makes you feel the joy of steady nerves— 
of a perfect digestion—of a perfect blood circulation. 

Write today for our free book on Vibration, and details 
of our plan by which everyone can have a Rex in his 
own home. 


The Royal Specialty Co. 
Largest makers of Vibrators in the World. Dealers in all large cities. 
5102 St. Clair Ave. CLEVELAND, O. 


Providence, R. I., U. S. A. 
WONDER 


KEITH'S 20 HOUSES 


A New Book of 
20 Plans show- lc 
ing photo views 


as actually built 
and large floor plans for 20 
selected types of Keith's best 
ideas in Bungalows, Cottages 
and Houses, costing $2,000 
up. They are Wonder Houses 
for practical, inexpensive 
homes. Send silver or stamps 


KEITH, 454 micKnigh Bidg., Mi Minn. 


Diamonds on Credit 
20% Down; 10% a Month 


Every customer is protected by 
our written guarantee to refund 


his money if his dealer can dupli- 
cate our diamond at our price. 
Write for Illustrated Catalog No. 3. 


J.M. LYON & CO., Yass 


You Can Skate Like 
A Professional 
with the KENNEDY 


It’s the brace that does it. 
Removes all strain—makes the ankle 
strong as the steel itself. 
Clothing conceals small ex- 
tra parts. Improves poor 
skaters 100% on first trial. 
Fastened in 10 seconds. 
Weigh less than NNEDY 
Price ice 8 50 and $4.50. Ask to see the KENN 
EEL ROLLER SKATE. Same principle as ice 
skates. You ll never know the real joy of roller skatin 
until you've tried them. Price $5.00. NNEDY SKATES 
are sold at department, hardware and ae goods stores, 


receipt of price by KENNEDY SKATE CO. *'itreXao"" 


Write for Catalogue No. 1 


skates. 
TWo.- 


AEROPLANE MODELS 


First Edition 1912 
Catalog of the high- 
est grade Supplies, Fit 
tings and 
Listing entirel new and 
Knocked Down an Complete, 
Fly. 1000 foot ‘‘WHITE RACER,” The *3 footers’’— 
erio' 


. Antoinette, 7 Adams Sireet 
Wrightand Nieuport, The White Aeroplane Company, 


sent free on application, 
complete stock of Models. 


NICKELITE 


The new synthetic substance for nickel plating metals. It isareal 
electro-plate. by -- LITE is applied to the metal by hand with 
a wet rag. rocess is electrolytic, but no apparatus of any 
kind is Sequire Price, 25 cents per box. Supplied by your 
dealer or will be sent postpaid direct from the manufacturer 


GORMAN MANUFACTURING COMPANY, HAZLETON, PA. 


WIN NEXT $1,200 


We tell you now ; $40,000 already won by ory inexperienced 
people. Stoneman received $1,200 one month; $15,000 to 
date ; Korstad $2,200 in two weeks ; Schleicher $195 first 12 
hours. Strange invention, startles world. Gives every home 
a bathroom with hot and cold running water for $6.50; abo!)- 
ishes plumbing, water works; self-heating; little wonder 
Hart sold 16 in 3 hours, $5,000 to date; Lodewick 17 first day. 
Credit given; investigate today. Beat others to exclusive 
sale; means fortune. ALLEN MFG. CO., 3457 Allen Building, Toledo, Ohio 


HERE’S A GOOD ONE 


The most successful picture machine on the market to-day makes 
6 pictures in one minute. Our combination automatic and 
sleeve Wonderful Ferrotype Machines have a double ‘ens 
and one cup. Button plates are worked Automatically, 


and square plates 1X%x244 and 244x344 are fed by hand 
It is also reversible for taking groups and is considered 
the best for general professional work. 

A full line of street tintype supplies at moderate prices 


Write to-day for our free circular and price tist. 


UNITED FERROTYPE Co. 
NEW YORK CITY, 4. ¥. 


L728 Delancey St., Dept. 64 


= 
Sr WEARING PARTS 
AN ASSORTMENT OF ACCESSIBLE BY 
| 
NZ NZ 
NV 
( abd. 


POPULAR MECHANICS ADVERTISING SECTION 115 


POWER 
for YOU! 


Power from within! Strength 
that is more than mere mus- 
cular strength — the strength 
of perfect health, abundant 
” nerve force —the strength of 
H the perfect man now within 
your reach through Vibration! Nine people out of every ten are 
only half alive. They exist—they do not really live. How about 
yourself. Listen — 


All the Benefits 


may be returned to you through Vibration. For Vibration is Life itself. It 
will chase away the years like magic. Every nerve, every fibre in your whole 
body will fairly tingle with the force of your own awakened power! Stagnation 
simply cannot exist. You are made over—new—from head 
to foot. Your blood is sent humming along through every 
vein, artery and tiny capillary. Poisonous matters in your 
system are washed away. Your self-confidence—your self- 
respect — are increased a hundred fold. Yes, Vibration 
will do all this and more, much more. And it is within 
your reach. You can enjoy its wonder-working powers 
right at home, right in the privacy of your own room. 
You can give yourself the same identical treatments 
that you weed receive in the offices of the world’s 
nt most famous specialists—all without extra charge. 


Vibration 
is great 
after 
shaving 


The White Cross Electric You may give yourself Swedish Movement, Vibrat- 
i Chair Electric Baths, Faradic or 


Ss the result of years of work and Galvanic Electric Treatments— just such treatments as you would 
gzberiment. | It is absolutely per; have to pay from $2.00 to $3.00 

fect. If you have your h red 

for electricity. you can connect it for—yours without charge Send for rs Le 
up as ily tric 

if not, it will run perfectly on iw ‘through the White Cross FR 
own- batteries. Electric Vibrator. 


EE 
@ COUPON 


Special Offer for a Limited Time @”  UNDSTROM. 
For a short time only we are making a remarkable Special - D 
Introductory Offer on the White Cross Electric Vibrator, in 5 ept. 1191 

order to place at least one of these splendid instruments in e 218 So. Wabash Ave. 
every city, town and village in the country—an amazing offer * Chicago, 

to those who write at once—amazing discounts—actual rock bottom 


prices direct if you act at once. @ _ Without any obligation at all, please 


— send me, free and prepaid, your free 
FREE BOOK Sign coupon and mail it today. Get our splendid big ena Oe Glbration. full particulars of 
FREE book telling you all about the marvels of a ee Special 


Vibration. Read what great scientists say. Post yourself on what 
it will do for you. Learn all about the White Cross Electric 
Vibrator and our limited offer. No obligations at all—send coupon, 
post card or letter today. 


Dept. 1191, 218 So. Wabash Ave., Chicago, III. + 


— 
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> os Protect Your Idea! < 


PATENTS PAY 


“My Trade-Mark” 


ge Special Offer: 


Mr. Inventor: I invite you to come to see me, and bring, (or send by registered mail), 
sketches or photograph or model and description of your idea or invention for FREE examin- 
ation of U. S. PATENT OFFICE Records and report as to patentability of the same;—to find 
out as to whether you are entitled to a patent will not cost anything;—then, if your invention 
is new, upon receiving instructions, I will prepare ALL necessary (application) papers. 


DO THIS AND SAVE TIME AND MONEY! 


WRITE NOW! 


Highest References: 


Lincoln Jietional Bank, Griffin Mig, Oo. Iowa Mfg. Co., H. A. Fonseca, 
Washington, D. 0. York, N. Y. Oskaloosa, Iows Dos Ouriv 20, 
a Warsaw Paper Box Co. New Era Mf; rado, 10 de Janiero, 
NOTE: When writing these eli Warsaw, N. Y. Fairfield, lows. Brazil 
Electro Importing Co. 
reply. Sanford Mfg. Co. Bernhard Furst, Rew York, WN. ¥. 
Little Giant Hay Press Oo.. Sanford, N. 0. Vienna I, Rex Electric Co., 
Alma, Mich., and Butler Ragineeine Co., Austria-Hungary St. Louis, Mo. 
ee n, Ohio A. J. Corsi, Sam'l Allen & Son Mtg: Go. 
Thompson "Oo. rish Town, Dansville, N. ¥ 
Appliance Co., Sioux City, Iowa Gibraltar 
Farmers’ Mfg. Co Gu seeped Garl Electric Co., Otto von Kottenburg, Electrical Co., 
Norfolk, Va. Akron, Ohio Schwindstrasse 20, Seattle, Wash. 
Anderson Mfg. Co. Gray Lithogreeh Co., Frankfort A/M, Camp Conéait Company, 
Tulsa, Okla. w York, N.Y. Germany Cleveland, Ohio 


INFRINGEMENT, VALIDITY AND INTERFERENCE WORK SOLICITED 
I am admitted to practice before the United States Supreme Court and others 
**l want to thank you for the most excellent services you have rendered me in this suit [B. Williams vs. Central Drug Co., U. S. C. C., 
Northern District of Ilinois—E. Div. 1, and assure you that I appreciate it very much, and if at any time I can secure some business for 
you, I will be only too glad to do so.’ (Signed) J. THOMPSON, Mgr. Central Drug Co., Sioux City, lowa. 


Other Important Suits Successfully Settled 


Instructive 112-page Guide Book for Inventors mailed to any address upon request 


Foreign Patents a Specialty I Advertise My Clients’ Patents Free 
If you have a U. S. application write me for excellent literature and in a publication having over 2,000,000 circulation. Write for Special 
terms for promoting your Foreign Patents. Liberal discounts. Offer. Successful clients in every section of the U. S. 


COMPARE MY LOCATION WITH OT 


MINE IS THE BEST 343,840.00 
| MADE BY MY CLIENTS 
YOU Should Have My FREE GUIDE BOOK 


Containing hundreds of testi- 
monials, showing the kind of 
services rendered my clients. 


“I received ONE HUNDRED DOLLARS (§100.00) down (in re my 
Can Righting Machine inventions) and in thirty days NINE HUNDRED 
DOLLARS ($900.00), and when my patents are issued ONE THOUSAND 
DOLLARS (§1000. 00) more. I can conscientiously state to my fellow 
inventor that he will do the right thing by placing a business 
in Mr. Vrooman's hands for the best iron-clad paten 

(Signed) WILLIAM C. BRIDGES, Wapello, Iowa, 


My Office and the Patent Office 
(1 give you proof of my location) 


Across the street from the U. S. Patent Office 
Expert-Prompt Services 871 F Street, N. W 


High-Class Work—Excellent Testimonials 


E.E. VROOMAN, wyer Wash., D.C. 


Patent Lawyer 


| 
| 
| 


Manufacturers are 
constantly writing me for patents pro- 
cured through me. The demand for good ideas 


Protected by Owen Patents 


is greater than ever before. Send for my free books and read the 
letters from the greatest manufacturers in this country. Read their 
requests for Owen Patents and see for yourself what ideas they want. 
You can help supply the unceasing demand for good inventions. 


My clients are provided with free manufac- |— ergs 
turing facilities, and I aid them in many ways, 
without charge, to sell their patents. Appli- 
cations filed through me advertised free. 


You will get a strong patent or I will get no 
compensation. Your interests are my interests. 


FREE! 


Asimple request will bring you the following three 
finest patent books published absolutely free—you will 
incur no obligation by writing me. 

“SUCCESSFUL PATENTS”—a new 72 page guide 
book; tells how to proceed to be successful; describes 
my advantageous business methods. 

“STEPPING STONES”— gives list of over 200 in- 
ventions wanted; gives forecasts by Edison and many 
other authorities; tells the plain truth about prizes of 
millions of dollars for inventions. 

“PATENT PROMOTION ”—tells you how to pro- 
mote your invention; why some inventors fail; the value 
of your rights, etc. 


Write for these books to-day —-_NOW! Advice costs nothing 


VERY HIGHEST REFERENCES ’ 

Beak, | Co., S P E Cc I A L 
Send me a sketch or model of your in- 

vention and I will make a search of the U. S. 
National Metal Tile Co. | Whitehead Hosiery Mills, Patent Office Records FREE OF CHARGE 

Washington, D. C. Burlington, N. C. and report to you concerning patentability, 
National Supply Co. Dickinson Mfg. Co. practicability, etc. 

Berlin, N. H. | Des Moines, Iowa. 


And an immense number of others whose letters Your work will receive my PERSONAL attention 
are printed in my booklets. —but my fees are no higher than others. 


RICHARD B. OWEN wasnincton, 


Inventors submitting their inventions to me are protected in a tangible manner until their applications are filed. 
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— There is a Constant Demand 
for Good Inventions 


Thousands of the biggest money-making inventions 
have been the “little” things that have made people 
wonder why they were never thought of before. 


“WHAT INVENT” 


and 


“HOW TO OBTAIN A PATENT” 


These Books Sent Free 


If you have an invention send us a sketch, photograph or model of it. We 
will give you a report as to its patentability absolutely free. If you have no 
invention send for our book, “What to Invent.” It contains hundreds of 
valuable suggestions. We are recognized authorities on patent matters and 
have helped hundreds to find a ready and profitable market for their ideas. 
We can prove it. If you wish to sell your patent we will advertise it in manu- 
facturers’ journals at our expense. 


Don’t Wait — Find Out NOW! 


Your idea will never do you any good if some one else patents it ahead 
of you. Act quick! Let the other fellow say “he thought of it a long time 
ago.” You reap the profit. Let the others wish they had. 


Advice Free — All Matters Confidential 


We have secured patents for thousands of inventors and have many 
letters proving the value of our services. Write us. Send rough 
drawing or model of your invention for our opinion. We will guard it 
carefully and report quickly. You are under no obligations to proceed 
further. Our plan is simply a square deal to all. Our books, “What to 
Invent” and “ How to Obtain a Patent” are the best publications written 
for the man who has an idea to patent, or who is of an inventive turn of mind. They 
show just how to proceed with your idea and tell of hundreds of things to invent. We 
own send these books free. The sooner you write for them the sooner you will 


now all about patents and the many different lines in which new inventions or 
improvements may be made. 


ovr: 


If you have an invention send us a sketch of it for report and ask for the books at the same time. 


CHANDLEE & CHANDLEE, 984 F Street, Washington, D. C. 


REGISTERED ATTORNEYS (Combined with H. Ellis Chandlee & Co.) 


4 
‘ 
N \\ 
| 
| 
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TRADEMARKS AND 
P COPYRIGHTS SECURED 
OR FEE RETURNED 


SPECIAL OFFER — FREE SEARCH OF PATENT OFFICE RECORDS 


Send us a model, photograph or sketch and description of your invention, and we will make a 
Free Search of the Patent Office Records to ascertain if it is patentable. If we report the invention 
“ patentable, we will guarantee to obtain a patent or return our fee, and furnish a certificate of patenta- 
bility backed by a bonded contract to that effect. 
This Certificate of Patentability will protect the inventor 


and serve as proof of the invention until the case can 
be filed in the U. S. Patent Office. 


OBTAINING ASSISTANCE FOR INVENTORS 

Our certificate is of great assistance to inven- 
tors who require financial aid to obtain patents. 
It is useless to attempt to interest capital unless 
evidence is furnished that the invention is pat- 
entable. Our certificate gives this necessary 
assurance. 

OUR FOUR BOOKS MAILED FREE 
to any address. Send for these books—the finest 
publications ever issued for free distribution. 
HOW TO OBTAIN A PATENT 

Our illustrated eighty-page Guide Book is an 
invaluable book of reference for inventors, and 
contains 100 mechanical movements illustrated { 
and described. 

FORTUNES IN PATENTS 

Telis how to invent for profit, and gives his- 

tory of successful inventions. 
WHAT TO INVENT 

Contains a valuable LIST OF INVENTIONS 
WANTED and suggestions concerning profitable 
fields of invention; also information regarding 
prizes offered for inventions, among which is 

PRIZE OF ONE MILLION DOLLARS 
offered for one invention, and $10,000 for others. 
PATENTS THAT PAY 


= 


f VICTOR BUILDING Contains fac-similes of unsolicited letters from 
Our new $150,000 building, opposite the U.S. Patent 


Offi our clients who have built up profitable enter- 

pe vit prises founded upon patents procured by us; also 

appliances for our patent business. indorsements from prominent inventors, manu- 

facturers, Senators, Congressmen, Governors, etc. 
WE ADVERTISE OUR CLIENTS’ INVENTIONS FREE 

in a list of Sunday newspapers with two million circulation, in manufacturers’ journals and in the 

World’s Progress. Sample Copy Free. We also send a LIST OF PATENT BUYERS. We not only | 


save you time and money in securing patents, but obtain patents which PROTECT the invention 
and PAY. After the patent is — a —_ you TO SELL YOUR PATENT. 


ATENTS 
WE HAVE DIRECT AGENCIES IN! ALL THE PRINCIPAL FOREIGN COUNTRIES and can 
secure FOREIGN PATENTS in the shortest possible TIME and at the LOWEST COST. We 
GUARANTEE TO SECURE THE FOREIGN PATENTS OR RETURN OUR FEES. Write for our 


‘pe seen Guide Book on Foreign Patents, sent free to any address. 
REFERENCES: 
Second Rent, Washington, D. C. C. K. Lassiter, Mechanical Engineer, Schenectady, 
R. G. Dun & Co., Washington, my 
National Savings and Co., Washington, D. Cc Pitner Gasoline Co., Chicago, II. 
| Smethport Glass Co., Smethport, Pa. Sprout, Wardon & Co., Mfrs. of the Monarch Feed Gov- 
“ Schrade Cutlery Co., Walden, N. Y. ernor, rein 
Clum & Atkinson, Brass Founders, Rochester, N. Y. The ier Co., Mfrs. of Plumbing, Heating and 
Rochester Rotary Pump Co., Rochester, N. Y. & B Columbia. S. 
aoe soe Mfrs. Bed Spreads, 51 Brooke Ave., B. Earns Mfrs. “Cream Blend” Flour, 
lewood, N Washington D.C 
7 Melvin Gauge and Signal Inst. Co., Scranton , Pa. hultz, Consulting Engineer, Pittsburgh, Pa. 
Damon Mf Mfrs. “ Missing Link” Flour Mill Dis- Arthur H. Swan & Co., Mfrs. of Peel-Blade Tips, 279 
integrators, Green, K bed St., Roxbury, Pa. 
odern Canner Co., Mirs. ‘Canning Machinery and The H. W. Moore Piano Truck Co., Anderson, Ind. 
Canners’ Supplies, Bridgeport, Ala. The Culver Novelty Co., Mfrs. of Carbureters and 
M. Winter Vasaber Co., Sheboygan, Wis. Mixers, Culver, Ind. 


VICTOR J. EVANS & CO., 322726 


(Formerly EVANS, WILKENS & CO.) 
Opposite United States Patent Office WASHINGTON, D. C. 


wes 
aly 
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PATENT 


Advice free. Terms reasonable. 


BUILD 
FORTUNES 
FOR YOU 
Our free booklets tell how, what to invent, How 


To CHOOSE AN ATTORNEY, and save you money. 


Prosperous clients in all states. Best bank 
and other references. WRITE TODAY 


D. SWIFT & CO., 


Highest references. 
Send sketch or model for FREE examination and opinion. 


Recommended Patent Lawyer in the Bankers’ Register and special list of selected lawyers. 
Also in Martindale’s Law Directory, Sharp and Alleman’s Directory of Lawyers, The 
Gast-Paul Directory of Lawyers, and Kime’s International Law Directory. 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 
A large list of strong recommendations furnished free 


E. COLEMAN, Patent Lawyer, 622 F St.,N. N.W., Washington, D.C. | D.C. 


THAT PROTECT and PAY 


Send for FREE 96-page book. 
Best results. 


LANGDON MOORE 
Counselor-at-Law and Patent Attorney 
Patents, Trade-Marks 
Designs and Copyrights 

9th and F Streets, WASHINGTON, D. C. 


Formerly Examiner U. S. Patent Office 
SEND FOR BOOKLET 


Cc. L. PARKER 
Ex-Examiner U. S. Patent Office 
PATENT LAWYER 
210 MCGILL BLDG. 


WASHINGTON, D.c. 


Patents, Trade Marks, Copyrights, Patent Litigation 


pow for Inventors, * * Protecting, Exploiting 
Selling Inventions” sent free upon request. 


PATENTS 


OF WIDE 
employ my method in securing patents. sna will you 
eventually. Why wait? Just send for my book. 
Every client secured becomes a client for life. 

WM. T. JONES, 803 G St., Washington, D. C. 


PATENTS GET Every 


Dollar Your Invention 
is Worth. Send 8 cents stamps for new 128 
page book of Vital Interest to Inventors. 
R.S. & A. B. LACEY, Dept. 45, Washington,D. C. 


SPAN GLOBE AT CARDS—Clubdom all over Eu- 
rope is sitting up and taking notice at the story of a 
man who made a tour of the world playing écarté. 

Just previous to the British coronation festivities 
Lord X., a member of several of the exclusive London 
and Paris clubs, suddenly reappeared at his favorite 


MECHANICAL 
SUPPLIES MATERIAL 


EXPERIMENTAL AND 
LIGHT MACHINE WORK 


132 MILK 


BOSTON 


H. L. WOODWARD, 


by SA Talk to the Inventor 


LEARN HOW A PATENT MAY BE MADE VALUABLE 

If there is any basis for an application in your idea, I can find 
it. But I will explain it to you before filing your application. 

— Copies of Nearest Patents, and Report, in Every Case 

I have patented inventions reported unpatentable elsewhere 


9th and G Sts., Opposite Patent Office, 


FREE What to Invent 
What NOT to Invent 
BOOK How to Sell Your Patent 


WASHINGTON, D. C. 


Send for What You Should Know 


Patent Your Ideas—It Pays 
“WE GUIDE YOU TO SUCCESS” 
3 years’ experience as Attorney and 
S. Patent Examiner. Send sketch 

of invention for Free report and Illus- 
trated Guide Book, o Patent—No 
harge. We succeed where others fail. 


BUNYEA PATENTS Co. 


Room 27 WASHINGTON, D.C. 
INVENTORS : Our Brain Belongs 
to You. Our Ideas 
* Are Free of Charge. 

Act All we want in return is to build your model, 
special machinery, dies, tools and jigs to 
manufacture sheet metal goods, etc. We 
are expert mechanics, over thirty years ex- 


perience and have one of the best equi; 
ons, in the Ack for Booklet 


17. 

. NACKE & SON 

236-242 S. Se St., Philadelphia, Pa. 


Buying material in large quantities and hav- 
Let Us Do Your ing a modern factory equipped with the 
anything in metal or wo ata very low 
Manufacturing price. Estimates free. We — a complete 
model and pattern departmen’ 
TINLEY PARK MFG. CO., 222 N. State Street, CHICAGO 


DON’T DISCARD 
BROKEN PARTS 


Have them welded together A. the Oxy-Acety- 
lene Process. Ste Cast Iron 
Bronze, Copper, Aluminem and all 
other metals can be welded, Manu- 
quoted on, elding 
uipmeonts for repair shops or large 
> ants supplied. 


DAVIS BOURNONVILLE CO. 
105 West Street NEW YORK, N. Y. 


d | 
fas 
DIES, FINE TOOLS | SPECIAL_ 
MOORE & CO., Street | DERFECTED. 
'4 
s 


inch Disc Spader, one 8 inch 
Tee Disc and 3 section Harrow. 
30 acres per day at 24 cents per acre 


Doing the work of 15 
horses and 3 drivers. 
Convenient Reliable Economical 
For Plowing — Harrowing — Seeding— 
Harvesting—Threshing— General Work 
You Need a Tractor Now 
if you cultivate over 150 acres 
Send for price and Free Catalog No. TY 449 


Fairbanks, Morse & Co. 


Wabash Ave. and Eldredge Place, Chicago 


Lawn Mower Grinder 


Grinds all makes of 
Mowers perfectly in 15 


“You Grind It 4s You Find It.” 


WRITE TODAY for full information of this great labor- 
saver and money-maker. Will do the work so much better, 
quicker and easier you cannot afford to do without it. 
1912 Model will grind straight-blade without removing 
from mower. Over 5000 in use. Fully warranted. Sold 
on easy-payment terms. Write to-day. Don’t delay. 


HEATH FDRY. & MFG. CO., Plymouth, Ohio 


haunts in Paris after an absence of several months. All 
that was known regarding his absence was that Lady 
X. had died some months previously. 

One morning Lord X. entered his favorite Paris 
elub and took his usual gee at the window, a per- 
sonified illustration of what some one has called “the 
British idiocracy.’ 


Baron de W., an exquisite little Parisian, with his 


Pumps water by water 
Rife Automatic Hydraulic Ram power. No attention ; no 

2 feet fall elevates water 50 feet, etc. Guaranteed. Catalogue free. 
RIFE “RAM COMPANY 2131 Trinity Buildiog, NEW YORK CITY 


LATHES 


FOOT POWER for 
WOOD TURNING 
12 inch swing, 51 inches long. 


Cc. CHRISTIANSEN 
2219 Grand Ave., CHICAGO, ILL. 


“Norton” Water Motors 
Lead Them All 


“Model B,”’ for grinding, polishing, $3 50 
running fans, etc. 
**Norton Improved” with Patented com- 
bination shift gear, for flat or $6 50 
Found belt 


Very powerful. Catalogue sent upon request 
NORTON WATER MOTOR CO., Roslindale, Mass, | 


LET THE ““MULTIMOTOR” RUN YOUR SHOP! 


Every Mechanic, Carpenter, Contractor, Repairman, Black- 

smith, Home Owner needs thie midget engine Runs hand- 

power or tread-power machines — tly. ppeet 500 
revolutions per minute — adjustable. Weight 250 
lbs. Self-governing. 
Runs for Less than One Cent an Hour 
Saves time, money, muscle. BOOK FREE! Send 
today. Also Farm Pump Engines and nigh pos powered 
engines. Dealer's name on request. 


FULLER & JOHNSON MFG. CO., 1 Partridge Street, Madison, Wis. Est.1840 — 


LATHES 


9 to 13-inch Swing 
List price $75 and up according 
tosize. When ready to buysend 
for Lathe Catalog and prices. 


W.F. & John Barnes Co. 


100 Ruby Street, ROCKFORD, ILL. 


LATHES 


Foot or Power 
9 to 13 inch 

=—CATALOG FREE—— 

SOUTH BEND MACHINETOOL CO. 423 Madison St., South Bend, Ind. 


‘4 Inch Hand Machine’ 


Combined Cutting 
and Threading Pipe 
Machine complete 
with Vise and Stand. 


Get Price and Catalog 


THE OSTER MFG. CO. 


\ 2100 East Gist St. CLEVELAND, OHIO J 
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HE only vacuum pumps and pressure blowers that 
take up their own wear. The centrifugal force holds 


the wings against the cylinder without the use of 
springs. A high, positive and steady pressure and vacuum 


he wings and cylinder 


without fluctuation is the result. 
i strong. 


are the only moving parts and these are large and 


LEIMAN BROS. 


AND 
used in connection with all sorts of gas and oil furnaces, blow-pipes 
and appliances, gas producers, testing mains and meters, sand blast- 
ing, agitating liquids, blowing chips and particles from machines, 
drills, presses and other tools as well as for 


VACUUM CLEANING OUTFITS 
Calg No. 23 for LEIMAN BROS. 
Sheffield, England—Thos. Ashton, Lid.; Vienna, Austria—White, Child & Beney 


An Assurance of Strength 


There is a sense of security in having the best. It is often 
just the element a man needs to insure that confidence that 
gets success. 


It is such a feeling that comes to a man when he detaches a 
Peerless Patent Book Form Card 


and sends it in to the man inside. He knows, while he 
waits, that he will be well judged because he has the best card. 
This best card has smooth edges all around after being de- 
tached, and the book form and the case insures every card 
absolutely against dirt or injury. 
It embodies every characteristic that could be wished for in 
a card, and eliminates the inconveniences of a loose card in 
your pocket or case. Besides there is an exhilaration in us- 
ing and exhibiting it among your friends who invariably are 
attracted by its practical uniqueness. 
Send today for a sample tab of the cards» 
= see for yourself that it is the 
st. 


OUR SMART 
CARD IN 
CASE 


STEEL COMPANY 
PITTSBURGH. PA. 


@wrer 


The John B. Wiggins Company 


Engravers Die Embossers Plate Printers 
62-64 East Adams St., Chicago 
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WATER 


RED DEVIL noror 


6-inch Motor 
Improved construc- 
tion, absolutely per- 
fect, runs your 
washing machine and a 
hundred other things. 
Power for small tools. 4 
horse power on -inch 
ipe, pounds pressure; 
horse power on 2-inch pipe, 60 pounds 
pressure. New net price, $5.00 cash 
with order. 
No. 1492 4-inch Motors 
for grinding, polishing 
and buffing. Runs sew- 
ing machines, fans, bot- 
tle washers, etc. Price 
with emery, buffin: 
wheel, silver polish an 
$3.00. No. 1493 
otor and pulley only, 
$2.50. 4% horse power 
on 80 pounds pressure, 
Improved construction. 
Speeds, 3,000 to 5,000 
revolutions per minute, 
and 
mechanically perfect 
small water motor man- 
ufactured. Patented 
construction makes it 
possible. 
output warrants the price, 
Money back for any ronson. 
CATALOGUE AND 
LARGE SHEET FREE 


DIVINE WATER MOTOR CO. 
Dept. T UTICA, NEW YORK, U.S.A. 


For the name of your local hardware or tool dealer, we will send you free 
booklet on “‘ Theory and Design of Water Motors."’ 


accustomed impudence, strode over to the window, and 
with a smiling face and a bland manner welcomed his 
Lordship and inquired where he had been and whether 


he had enjoyed himself. _ His Lordship turned slowly 
around, solemnly fixed his eyeglass in the right posi- 
tion, and remarked: “Pardon, did you address me, 


“6 ” A captivating, 

PORT ALLURING descriptive booklet 

about TRAP SHOOTING—the ideal out-door sport. 
Address Dept. 248 

E. 1. DU PONT DE NEMOURS POWDER COMPANY. r Del. 


500— 1-4 H. P. Motors $20.00 each 


Just the thi 


GEORGE BENDER 82-84 Centre St., NEW YORK 


PUMPS=> 


For Well or Cistern Water 
USE ANY KIND OF POWER 


Automatic or Hand Controlled 
We furnish Tanks, Fixtures, etc. 


“JARVIS” 
You May Crowd a Crescent Jointer 


to the limit of capacity and 
the machine will do work 
just as smoothly as though 
you had not crowded it at all. 
Built in six sizes. Send for cat- 
alog telling all about them and de- 
scribing our line of Band Saws, Saw 
Tables, Planers, Planers and Matchers, 
Shapers, Swing Saws, Borers, Disk 
Grinders, Variety ‘Wood Workers. 


THE CRESCENT MACHINE CO., 93 Columbia St., Leetonia, 0. 
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A TWO DOLLAR BILL will put the BEST 
MITRE BOX made in your Tool Box. The “Red 
Devil” Seavey is compact, weighs 2 lbs., self-con- 
tained, nothing tolose, cuts any angle with any 
saw, any place, attachable to any thing, in or out- 
side at any time. Over 100,000 sold andin use by 
mechanics who want to save time, labor, patience 
and money; are you one of them? All dealers, 
or remit direct to the makers. 


Smith & Hemenway Co., New York, U.S.A. 


The Handiest 
Tool Holder Made 


Constructed of hardened steel ; accurately machined; and will 
hold securely, round, flat, square, hexagon, and shaped tools in 
the tool post, from the largest sized tool down to a No. 60 drill. 
Write for full particulars, and prices. Satisfaction guaranteed. 


B. MORGAN, Newport, Rhode laland 


BAR BENDERS 


For Concrete 
Reinforcements 


WRITE FOR OUR 
BENDING TOOL 
CATALOGUE. 


Wallace Supply Co. 


Monsieur le Baron?” compelling his interrogator to 
repeat his question. Li Baron did so, and the answer 
he received made Lord X. at once the center of inter- 
est to the club members present. 

“Have been around the world in a steamer playin 
écarté; bully time, don’t you know,” said his Lord- 
ship. 

“Then you have seen all the wonders and all the 
great cities of ‘the world?’ some one inquired. 

“No! Beastly nuisance, sightseeing. Just played 


MR. HANDY-MAN’S WORK-BENCH 


18 NOT COMPLETE WITHOUT 
PARKER’S 


Pressed Metal Clamp 


Replaces the antiquated, cumbersome, wood 
clamp. For mechanics, machinists, wood-workers. 
Made in 244 in., 3 in., 3% in. sizes. Prices, 25c, 35c, 
45c, respectively. Mailed post-paid on receipt of 
price. Special reduction when ordered in quantities. 


JOHN L. PARKER CO., Metal Stampings, 62 Jackson St, WORCESTER, MASS. 


FOR MENDING HARNESS 


shoes, tents, a pulley belts, carpets, 
saddles, suit cases, buggy tops, dash boards, 
or any heavy material. Stewart's 
Automatic Awl is the onl 

r perfect Sewing Awl. 


It takes a wax 


thread, feeds 
from spool and STEWART- 
does the work of any here ladle- SKINNER CO. 
ness maker machine. 
ble for + Ramarnng Agents wanted. ; 26 Hermon Street 
prepaid for $1.25. Send at once for catalog. Worcester, Mass. 


Toolmakers and Machinists. Portable 
Case with 

a all felt lined. piace ‘fo 

raw in with x4 

need of throwin m, top of the 

other. This Case will pay 


itor it itself in sa’ 
one of the man: tyles nin our cata- 


logue = we ‘we will ‘mall free. No mec 
is up- without a ‘‘ Gerstner’ 


Cases 
DAYTON, 


Something Entirely New 


A Plane that will at one setting cut 
a dove-tail groove, and in the other 
setting, a dove-tail tongue to match. 
A most valuable addition to the kit of 


Pattern Makers, Cabinet Makers, Carpenters 
and Wood-workers in general. 


= 
* TIT 
A 
= 
4 J 


A few samples of work that can be done 
with its use. 


A circular containing complete description 
of the tool, as well as valuable suggestions as 
to the use of dove-tail joints, will be mailed 
upon request. Address 


Stem 


Bule & Level Co. 


New Brrtarn,Conn.USA, 
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Get These Attachments 


For Your 
“YANKEE 
Spiral Ratchet 
Screw-Driver 


You will then have a tool that 
drills holes, countersinks the 
holes for the screwheads, and 
drives in the screws — all by 
simply pushing on the handle. 
Or it will drill holes, countersink 
them, drive or draw 

screws, by ratchet 


movement. 
Lal In short, when 
you combine the 
ments with the 
a splendid efficiency 
, of our “Yankee” 
Spiral Ratchet 
Screw-driver, you 
aS have a tool of a 
most unusual 


range of useful- 


HALF ACTUAL SIZE 


Points ness. 


The Attachments Consist of 


(1) Eight “ Yankee” Drill-points for bori 
holes, ys to 4} inclusive, and a special chu 
for holding the drill-points. 


(2) “Yankee” Countersink, fitting into the 
tool same as a screw-bit. 


(3) “Yankee” Screw-holder Bit—for hold- 
ing. placing and driving screws in awkward 
places. 


(4) “Yankee” Screw-eye Bit. 


In addition, you have the three bits 
—for big, little and medium size screws 
— which were supplied with your 
“Yankee” Spiral Ratchet Screw-Driver. 
The attachments cost little and add 
greatly to a man’s working ability and 
convenience. 


Ask Your Dealer to Show You 


These Yankee Attachments 

Write for “Yankee” Tool Book (free) 
illustrating and describing the mary 
ingenious “Yankee” Tools and their 
uses. Mighty interesting reading for 
the mechanically-minded man. 


NORTH BROS. MFG. CO. 
PHILADELPHIA 


rSharpen Your Saw— 


Measuring Tapes @ 
Standards of efficiency for the 
Amateur and the Expert. The 
big improvement in markings, , 
instantaneous readings, saves time and avoids 
error. Send-for sample piece of tape and our 
complete catalogue. 


THE LUFKIN C0. 
SAGINAW, MICH. 


London, Eng. Windsor, Can. 


Our Book “Saw Points” compiled by experts 
will show you the way to get the best results 
from every kind of aSAW. There is nothing of 
greater importance than a correct knowledge of 
the proper care and use of tools 
among which the SAW, to give the 
best results, demands the most 
expert attention—you should 
write for This FREE Book. It will 
give you a better knowledge of the 
proper treatment of SAWS. 


Send postal for Saw Points Booklet No.8 
CHAS. MORRILL 


281 Broadway NEW YORK 


écarte. 

The interest of his hearers became more intense and 
the members of the club demanded additional informa- 
tion. 

“Nothing remarkable, don’t you know. Fact is, be- 
fore Lady X. died, bless her memory, we always played 
écarté after dinner. Her demise left me lonely. ay, 
I assure you, I lost interest in my dinner, did not 
taste right; blamed the cook and butler; meals at club 
did not taste better; fact, most astonishing. Called in 


$5.00 to $10.00 A Day Made Easy 
The “ American” 
No. 3 Patented 
Hones razors, sharpens all kinds 
of safety razor blades, clippers, 
scissors, etc. No make-believe, 
but the real thing. Complete 
outfits furnished with in- 
structions how to do the work. 
Nopreviousexperience required. 


Address, Mgr. Dept. 108, Illinois Cutlery 
Company, 184 Washington St., Chicago 


** The File That Files’”’ 


and Wears Best by Test is a 


Gold *% Medal File 


LIVERICHT BROTHERS 
= Not in the Trust. PHI 


For Sewing 
Leather 


HILADELPHIA, PA. 


Myers Famous 
Lockstitch 


$1 00 A perfect stitcher. Sews or mends anything. 

. Whole repair shop. Original perfect lock 

stitch. Diamond point grooved needle protects thread. 
Always ready. Sample prepaid. Agents get busy. Sells on sight. 
C.4. MYERS CO., 6339 Lexington Ave , Chicago, Ill. U.8.A 
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“Ohio” Tools 


Are best for the shop because they 
are carefully manufactured from 
best materials and are economical 
tools for constant use. 

They are best for home use because 


they require less sharpening and care to keep them in 
order than most tools on the market. 


Insist on your dealer furnishing you “Ohio” Tools— 
it will pay you. 


Write for our free Catalogue of 
High Grade Tools and Benches 


OHIO TOOL CO. dnio 


REGISTERED 


Before you buy, make sure it’s a 


Star Hack Saw Blade 


Hack Saw Blades with the (Star) « 
Trade Mark will stand up to any class 
of work, cut with every stroke, and 
have surpassed all Hack Saw Blades in 
quality and servicefor over twenty-five years. 
Star Blades with fourteen teeth to the 
inch are suitable for all classes of work 
except tubing with walls less than }% in. 
thick—for tubing of this thickness, Star 
Blades with twenty-four teeth to the 


wy inch are recommended. 


Enterprising dealers everywhere sell Star Hack Saw Blades because they 
appreciate their strength, durability, and cutting qualities. 


Write for a copy of our Free Book, “ Tool Practice” 


MILLERS FALLS COMPANY fiw York Gry 


The Simple Adjustment 


of the Starrett Micrometers is a feature that en- 
thuses all mechanics. It takes up any wear quickly 
and accurately — not by the trial, hit-and-miss way 
of the movable anvil. This is obtained by placing 
over the barrel a thin, graduated sleeve, which 
carries the base or zero line, instead of having it 
marked on the barrel itself. 

If at any time on account of excessive wear, the 

zero line is not correct, a small turn of this sleeve 

with a small spanner wrench will remedy the 

error. A wrench is sent with each Micrometer. 
When you see any Starrett Tools you will notice 
some little difference which makes it better—which 
makes the Starrett Tools known and trusted wher- 
ever accurate work is done. 
Catalog 19AP is free. It tells of and illustrates all 
the fine Starrett Tools. 


The L. S. Starrett Company 
Athol, Mass. Sy 


The American Combined Level and Grade Finder 
Most Practical, Durable and Convenient Instrument Made 
At one glance you can get the true slant on any line or grade either in degrees, inches or percentage, or all 
— at the same time, and will at once give the exact distance needed to plumb up to a true level. The longitud- 
inal recess snown in cut is well worth the low price of the instrument. Write AT ONCE for circular and 


Testimonials. Special Introductory Price given to First Applicants with privilege of taking Agency. Address EDWARD HELB, Mfr., Bex 75, RAILROAD, PENNA. 


family physician, symptoms bad, ordered to travel. 
Bill 20 guineas; medical shark. Returned to club 
for lunch, boy just opened bottle Madeira, association 
of thought, don’t you know. Where should I travel? 
Told boy telephone doctor, inquire where I should 
travel; bully interesting, don’t you know. 4 came 
back, said doctor told him to go to—well, you know— 
the other place—of course, meant the boy, you know— 
told him tell me, travel abroad. Start at once. Called 
my banker and valet, left arrangements with them. 


GRAB’S WONDER LIGHTER! 


Everybody’s buying it. The safest 

most efficient and economica 

substitute for dangerous and 

costly matches. Flashes instantly, igniting any gas 

or alcohol. Good for 5, lighs. A household 

necessity. Simple, durable. Price prepaid only 10c. Think 
of it. Hurry order. Agents wanted. 

VICTOR M. GRAB&CO., L16 Ashland Bik., Chicago, Il. 


AGENTS 


Make $30 Per Wk. 
This AWL sews a lock 


GASOLINE SOLDERING IRON BLOW TORCH 
Cuts the time and fuel bill 
50%. Get Booklet today. 


EMMELMANN BROS. MFG. CO., INDIANAPOLIS, IND., U.S.A. 


Only 14.50 


b For this Home Bench 

A Besides its convenience 

| i and usefulness, you will 
save its price in a year 

by doing repair work and “fixing things” that 

you now pay a carpenter or repair man to do. 

Thousands of homes have home benches we 

have furnished—why not you? 

Top is 50 in. long, 20 im. wide, with a 13-inch glued-up portion of thick maple 

Grand Rapids Hand Screw Co. 


620 N. Front St. GRAND RAPIDS, MICH. 


SET. PRICE 25 CENTS 


THI NO IS 
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7 ? . stitch like a machine. Best thing ever made for repairing 
! Harness, Shoes, etc. A dozen exclusive features. Demand is 
immense. Sales astounding. Roy Sage writes “ Rec’d Awl today 
sold 5 in 15 min.” L. Perrine says “Sold 9 on way home with 
sample.” Lowest price, biggest profit, greatest value, quick sales. 
Drop everything and write for sample and instractions. 
ANCHOR MFG. CO., Dept. 940, DAYTON, O. 
Takes No. 18 Witty.” 
to 34 in. long 
The tool illustrated above will be indispensable to the Pattern Maker, Cabinet Maker, or Picture Framer who purchases it. It 
4 hae = A brads in places that would be inaccessible without it, and dispenses with the brad awl and nail set. If, after a fair 
trial, you are not satisfied that you have received your quarter’s 
worth, your money will be promptly returned to you on receipt of tool. Standard Tool Supply Co., 42 W.15th St., New York City 


* dealer does not 


There’s aCarborundum Stone 
For Every Sharpening Need 


For the Carpenter, the Mechanic, the Man-about-the-house, 
the boy in the manual training school, the housewife in the 
kitchen,—Carborundum means sharper tools and better work. 


Carborundum Sharpening Stones are on sale 
at hardware stores everywhere —If your 


No. 107-H Round Combination Stone for Carpenters . $1.00 
No. 108-H Oblong Combination Stone ........... 1.25 
No. 78-H Knife Sharpener—Oblong, Stag Handle, in neat box . . 1,00 
No. 131-H Sportsman’s Stone—Round, in pigskin case with strap for 
No. 149-H Pocket Stone in cardboard case .15 


Sportsmen will be interested in the book—‘“‘ How the 
Doctor got his Bull Moose”’—A true story—it’s free. 


THE CARBORUNDUM COMPANY 


NIAGARA FALLS, N. Y. 


POPULAR MECHANICS ADVERTISING SECTION 


have them, send direct. 


Temco Electric Drills 
Offer These Superior Features 


Reverse movement of motor per- 
mits use of drill for Tapping. 


Spindle lock permits tightening of 
drill in chuck without use of a key. 


Capacity—from 0 to % in. in metal. 
Weight—only 14 pounds. 


And You Get Two Drills 
in One 


Because our Drills can be used on 
Alternating or Direct Current inter- 
changeably. Ask for descriptive booklet 


THE TEMCO ELECTRIC MOTOR CO. 


LEIPSIC, OHIO, U. S. A. 


Valet read some gazette for travel or something like 
that, famed tour of the world, steamer leaving Havre 
following morning, caught mail train and steamer just 
leaving dock. 

“Crowd of tourists on deck—disagreeable common 
people. Went to smoking room, ordered brandy and 
soda, another man there, had no match. Steward ab- 
sent. Man gave me match, talked to same. Man said 
écarté good game. My favorite game, too; agreed to 
play for 50 centimes a game, settle when we landed. 


and become one of our 


VELVET—Tnhe Smoothest Tobacco-1O0c 


ul salesmen. 


GOLDEN RULE CUTLERY CO., 362 Wendell SL, Dept. 155, 


Try the Wonderful Columbia 


Ip 


quick. No conditions. 
is by far the cheapest fuel today. 


It is always on the jo 


y 


engine users to test the 


Sizes 2 to 16 H.P. 
COLUMBIA ENGINE CoO., 17 Fuller St. 


Test it out on your own place for fifteen days. Give it the hardest engine test you can think of. Com- 
pare it with any other engine. If the Columbia doesn’t develop more power at less cost, send it back 
i e are willing to let you be the judge and jury. Kerosene (common lamp oil) 


remains the same, and in the right engine it lasts longer and produces more power l 
than gasoline. You get ALL the power when you use a Columbia, because it is the right engine, 
4 It is the one really ny > and perfect kerosene engine. It never bucks when you need it most. 


offer on Columbia Kerosene Engines. b 
particulars, for it is a money saver you would hate to miss. 


+ Kerosene Engine at our Risk 


he price of gasoline is climbing all the time, while kerosene 
r gallon 


Write for Particulars of Our Big Special Offer 


We are going to double our output for next year. We can doit easily. It is just a matter of getting 
lumbia for themselves. So we are making a great special money savin; 


This offer is liable to be withdrawn at any time, so write today for fu 
Free Book No. 17 full of engine facts you need to know, sent free. 


DETROIT, MICH., U. S. A. 


Please Mention Popular Mechanics 
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Make Money Easy 
— : — county to sell the popular 

Golden Rule Knives with name, address, photo, lodge cenkloma, 

etc.,on handle. Agents earn $75 to $200 a month selling our shears, 

transparent handted pocket knives and razors. Big profite, quick 

ee sales. Exclusive territory. Experience unnecessary. WE TEACH YOU HOW. 

“AY 
| 
iis | 
wit}: | 
.— 
| 
4 


Prest-0-Lite 


The only efficient light- 
ing system for automo- 
biles and motorcycles. 
Our booklet describing 
Prest-O-Lite Tanks for 
automobiles and motor- 
cycles, Prest-O-Tire 
Tanks, Prest-O-Tire 
Tubes and Prest-O- 
Carbon Remover will 
be mailed on request. 


The Prest-O-Lite Co. 
265 East South Street 
INDIANAPOLIS, IND. 


Mighty clever fellow. Arrived Rio jancizo; owed him 
about 400,000 francs. Did not land. Houses, street, 
people same as all other places. 

“We continued to play. I was in_ luck. 
Horn I was 200,000 francs ahead. Cape 
esting place—rocks and water, that’s all. 

‘Arrived at Sydney. Did not land. Said to be a 
healthy place. Canton, place of Chinese; dirty—no 
—¥ for European. Nothing of interest. Did not 

Played in bad luck, lost 250,000 francs. Before 
ang Bombay luck good, won over 1,000,000 francs ; 


| UN ITED STATES TIRES 


Continental Hartford 
G&J Morgan & Wright 


REDUCE YOUR TIRE EXPENSE 


At Cape 
Horn inter- 


AIR COOLED 4-CYCLE 
GASOLINE MOTOR 

A PRACTICAL MINLATURS AUTO propelled by a small 
gasoline motor. The —- instructive, mechanical device 
ever invented. Boys all over the world now building Motor 
Bobs. ny boy of twelve years and up can build and operate 
the Motor "Bob, Send 25c for our comerete instruction booklet, 

HOW TO BUILD A MOTOR-BOB,” which contains simple 
drawings, | instructions for building and 
operating and list of parts. 
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UNIVERSAL 
TERMINAL 


The Mac-Kae Universal Terminal 
fits any type of plug, either foreign 
or domestic. 

Turn the threaded fibre sleeve 
and the jaws are firmly closed and 
simply cannot work loose. 

By fully extending the jaws, this terminal 
will give secure contact on a plug 


through the _ cap, if by accident the 
threaded post should be broken off. 


You can remove the Mac-Kae Universal 
Terminal while the motor is running. 
25c each at all dealers, or direct from us. 


MASK M& 


BOSTON, MASS. 
Mac-Kae Spark Plugs are best. $1 each. 


1912 12 Peerless Motorcycle 


With Free Engine Idler and 
Bose’ agnetc 


nd those Wearing Qualities 
essential for low cost 
'/ maintainance 
5 MILES FOR ONE CENT 
Agents Wanted Liberal Discounts 


SCHACHT 
3 Cars in 1—$850.00 


The Schacht is the greatest under 
$1000 car ever put on the market for 
it not only is a remarkably staunch 
and speedy roadster, but the addition 
of a rear seat makes of it a big, 
roomy family car; or the addition 
of a box, an up-to-date delivery car. 
SEND FOR CATALOG 


marketed in Canada lusively b: SCHACHT MOTO 


Dept. 14, MOTOR BOB MFG. CO.., Main & Amberst Sts., Butfalo, N.Y. 


THE SCHACHT MOTOR CAR CO. 
2802 Spring Grove Ave., CINCINNATI, OHIO 
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“BALLITE’ 


Boston Made New England Quality 


grade of porcelain of spe- 
cial pattern 
packed, which pre- 


A Live Wire vente Gring ALL PLUG 
Proposition VALUE— 
to Dealers! NO FRILLS! 


If you wish to sat- 
isfy your custom- 
ers,then you would 
do well to connect 
with our proposi- 
tion." Ballite”spark 
plugs sell quickly. 
Not only that, 
but they bring 

repeat orders. 


we have sacrificed 
nothing inthe mak- 
ing. Only the best 
mechanics make 
these plugs, using 
reliable and dur- 
a Set able material. 
On Your Car! 


Sent Prepaid Anywhere 
We will guarantee you 
satisfaction and twice the 
wear of any other plug made— 
used under normal conditions. 


G. A. WALKER MACHINE CO. 
51 Chardon St. Estab. 1860 BOSTON, MASS, 


WESTERN TRADE SUPPLIED BY 
MARSHALL OLL MARSHALLTOWN, 10WA 


We have the largest line of 
new and used Motorcyles in 
the country at the lowest 
prices. We also have a thor- 
Oughly equipped repair de- 
partment and are in position to furnish repairs for any 
machine. Send us your machine to be overhauled. We 
pay cash for second hand motorcycles. Send for 


HARRY R. GEER CO., 888 McLaran Ave., ST. LOUIS, MO. 


$40 Motorcycle | 


MAKE A MOTORCYCLE OF YOUR BIKE 


at small cost, by using ourattachable 
outfit. It fits any bicycle. Motorcy- 
cles, all makes, new and second hand 

.00 up. Send catalogue 
and bargain list eller’s new 
104-page booklet, “Construction, 
Management and Care of Motor- 
cycles”’ is now ready. Price, postpaid, 25¢. 


POPULAR MECHANICS ADVERTISING SECTION 


“The World’s Most Comfortable Motorcycle” 


Why ride a rigid frame motor cle? Would you consider 
an auto without springs? "The F Flying Merkel”’ is the 
only motorcycle with a Spring Frame and Sprin Fork. 
These eliminate all jolting and vibration, making 
roughest roads seem smoo' For comfort, power, spe 


economy of durability and reliabilit ide a a 
lying Merkel.” Ask any “Flying M Merkel” ri ae, 
and you'll find he’ll admit that his mount is the idea 


motorcycle investment. 1912 Models equipped with a 
Free Engine Clutch, which permits you to 
start on a hill, run in the stand, and gives 
absolute engine control. 


Send for catalog describing various models 


THE MIAMI CYCLE & MFG. CO. 
350-370 Hanover St., MIDDLETOWN, 0. 


pretty little game, écarté. 

“Did not land in Bombay. Streets, people, vulgar 
crowds, nothing of interest to white man. Continued 
to play. Lost my million, won again and at Suez was 
80,000 francs ahead. Did not land. No fun in seeing 


Convert Your Bicycle inte a 
Ave. and 80th St., PHILAD! 


Solar Motorcycle Lamps 


are the neatest looking, strongest and most 
efficient lamps made. The product of light 
specialists, makers of 90% of the automo- 
bile lamps used on the high grade cars of 
America. Catalog shows many styles 
— gas, oil and electric. Write for it today. 


BADGER BRASS MFG. CO. 
Kenosha, Wis. New York City, N. Y. 


“NO MONEY 
where in the U.S. without a 


LOW FACTORY PRICE 
YOU WILL BE ASTONISHED 


bE can sell our AND under 


D BIC 


TIRES, COASTER BRAK 


interesting matter and useful information. It only costs 


WANTED=-RIDER AGENT 


= a sample 1912 Model “Ranger” bicycle furnished by us. 
Write at once ull particulars and special offer. 

UIRED until you receive and approve of your bicycle. 2 to anvene Fave 

cent deposit in advance, prepay freight, and an N 

during which time you may ride the bicycle and put it to any test you wish. If you are then not 

7 fy opt ep = _ wish to keep the bicycle you may ship it back to us at our expense and 


IN EACH TOWN 
— to 

ex- 
Our agents are money 


We furnish the highest grade bicycles it is possible to make at one smal! profit above 
actual factory cost. You save 
have the manufacturer's guarantee behind your bicycle. NOT 
ANY PRICE until you receive our catalogues and learn our unheard of FACTORY PRICES and REMARKABLE SPECIAL OFFER. 
when you receive our beautiful catalogue and study our superb models at the 
WONDERFUL LOW PRICES we can make you. 
at lower prices than any other factory. We are satisfied with $1.00 profit above factory cost. 
oH own name plate at double our prices. 
LES-—a limited number taken in trade by our Chicago retail stores will be closed out at once, 
te bargain list mailed free. 
(E rear wheels, inner tubes, lamps, = meas parts, repairs and everything in the 


10 to $25 middlemen’'s Profits by buying direct of us and 
UY a bicycle ora pair of tires from ANYONE at 


We sell the highest 
BICYCLE D 


Orders filled the day bee 


bic ERS. 


bicycle line at half usual pric 
'T—but write today ry LARGE CATALOGUE _t d 


and c ing a great fund of 


tal to get everything. Write + } no 


MEAD CYCLE Dept. A108, ILL. 


|_| 
\ 
N 
SK oughly mechanical in every de- 
Although we sell =; 
5 ¢ these plugs at the  * \ 
| low price of 75c, 
\ 
ia S aq 
| 
¥ 
SHAW MFG. CO., Dept. B, Galesburg, Kansas ~ 
f 
\\ 
‘k 
Bad 


THE INSTANTANEOUS SYSTEM 
REQUIRES NOGENERATION WIZ 


WHEN YOU WANT LIGHT LIGHTS WITH A MATCH & 

JUST PULL THE CHAIN FOUR MANTLE ARC AS CONVENIENT AS CITY GAS 
HESE latest inventions represent the acme of perfection in 
artificial lighting. After once installed the instantaneous 


T system requires no generation and can be operated as con- 


veniently as electricity at one-tenth the cost. 


The Quicklit Systems are operated as conveniently as city gas, 
as lamps are lit with an ordinary match, 


All our lighting systems represent the highest standard of 
quality and are fully guaranteed. They are so simple that any one 
can operate same. 


For further particulars and exclusive agency address 
THE NAGEL-CHASE MFG. CO., 153 West Ohio St., Chicago, Il. 


TABLE LAMP 


canal; saw the Manchester Canal. We now played in 
deep ‘earnest. We did not break off for luncheon and 
dinner, but were served at the card table. 

“Arriving at Marseilles I was 450 francs ahead. I 
would like to have visited the city. Guide books say 
it’s splendid, but I was too interested in the game, and an ih ones 
fact, on my honor, landed in Havre; game a draw. yp 190 Candle Power. Barnscom- 
Beastly luck. Captain would not continue voyage; said ar 
to one-tenth the cost. Fits your old lamp. 
Unequaled for fine sewing or reading 


he was jolly glad to land again. See family, baby and 
all that sort of blooming thing. Said good-bye to man. 

costs ONLY ONE CENT FOR SIX HOURS 
We want one person in each locality to whom 


Arrived Paris this morning. Feel beastly tired, don’t 

we can refer new customers. Take advantage 
vce our Special Offer to secure a Beacon Burner 


t. Write today. Agents Wanted. 
HOME SUPPLY CO., 248 Home Building, Kansas City, Mo. Mo. 


Better light from your old keroseve (coal vil) lamps and 
lanterns than from J or gas. 


BURNER fi y lam ou a 
developes a brilliant, white, 32 candle pos power 4. from a 
one inch wick, and NO 
_ Nothi oat of order. Safe and reliable 
RED HOT Seiler. 


Don't pay retail prices. Full stock on hand for 
prompt shipment. Send tor free catalog. 
rrison 


B. P. KAROL. 768 to 772 West Ha 


TRIUMPH STAND LAMP 


A 300 Candle Power Lamp for Home, Store, Shop, work 
bench, library, desk, or wherever a steady and powerful 


NWEW—WONDERFUL | 

SAFETY 
Standard - Gillett LAMP 
Portable —can be placed anywhere. Brightest light 
nown. Twice as bright aoe, Costs one- 


fifth of acent_ per hour. atiful, soft, mellow ff light is wanted or stand lamp can be used. Can be turned 
light; particularly desirable for readi. Base of fj up and down like gas, and carried around with more safety 
lamp made of nickeled brass. Shades in al ‘colors to 


than a kerosene lamp, and gives 10 times the light at less 
suit any taste. Write for illustrated circular No. 296. than \{ the cost to operate, which a child can do. Better 


Standard-Gillett Light Co., 49 Michigan $t., Chicago, USA 1 than gas or electric lamps because there is no hose or 


NULITE GASOLINE TABLE LAMP 
A complete Light Plant ysigh ing 7 Pounds, Port- Christmas Present 


able, absolutely safe, 300 C. P., brilliant light cent We have five other distinct lines of gasoline lamps, Hollow 
per hour. Saves 90% of your light bill. Wire Systems, and individual gravity lamps, unequaled by 
AGENTS-—Write for Special Offer on complete line any other house. Every one a success and winner. Our 


of gasoline lights and systems. Over 200 different styles. POP Catalog tells all about them. Get it now and decide 
Highest Quality. Lowest Prices. Exclusive territory for which line you want. 
town, country and traveling salesmen. 72 page illus 
trated catalog free. Write to-day. 


NATIONAL STAMPING & ELECTRIC works | | BRILLIANT GASLAMP CO. 


422 S. Clinton St. CHICAGO, U.S. A. Dept. 1, No. 182 N. State Street, Chicago, Ill. 
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Fresh running water for your bathroom, dae 
laundry, stables, gardens. Plants, all sizes, $42 and 
up. Operated by hand power, electric motors or 
gasoline engines. 


THIS COMPLETE BATH- 
ROOM OUTFIT FOR $38.95 
All kinds of plumbing supplies at factory-to-you-direct prices. 


Heating Plants—Save $100 to $250 
on a modern Heating System. Steam Heating Pla: 
Hot water plants $140 up. sheicaeeieeaee 
Lighting Plants—Complete Electric Plant, including gaso- 
line engine, dynamo, switchboard and storage battery, $256. 
Important—We will furnish free with 
every wee heating or lighting plant 
special plans for your individual home. 
savene can install with these complete 
BIC FREE CATALOG SHOWS THOUSANDS OF BARGAINS. 
Engines; Pumps; 


ARANTEE everything you 
Write today for ca 


vy J. GIBBONS 
Dept. A Dayton, Ohio 


you know. 

“Telegraphed doctor, ordered me to travel; tele- 
graphed been around the world, nowhere to go; ordered 
to marry. Telegraphed banker and bishop, ooking for 
woman. Waiting. That’s the whole jolly story.” 

“But,” inquired one man in the room, “who was the 
— Ee played with? What is his name?” 

X. stared of the window and then 
ou turned around. Pon my word, don’t know. 
You see there was no one to introduce us, don’t you 
know.”—Paris Figaro. 


This Morris Chair $425 


65c rice $5.45. 
Latest des Kiln heav 
stock. Fabricord Leather. 


Makes and burns its own gas. 
Pure white 500 candle power 


cheaper t kerosene. 
no shadow. Costs 2 cents per 
week per lamp. No dirt, no 
grease, no or. sed = 
eve’ civilized count 

earth. Over 200 styles. — 


lamp warranted. have 3000 such bargains for you. And all 
OLD ON CREDIT 


80D: BAYS FREE TRIAL, 
or our big illustrated catalogue 

“Spiegel, May, Stern Co. 

1678 35th St., Chicago, IL. 


THE BEST LICHT CO. 
324 E. 6th St., Canton, 0. 


Buy Direct—Save Money—We Pay Freight 


Our monthly Installment plan of se! direct saves you the dealer’s profit and his excessive cha: a for instailat 
can save at least 1/3 the vost of your furnace. We ame ver ears and guaranice 


JAHANT Fi URNA CE 


THE BEST HEATING reves MADE for residences, schools, hotels, churches, etc. Itis the most 


economical furnace too and saves }% to 4 the cost of fuel because the patented urns 
wood, hard or soft coal, and it ALL cinders, clinkers or any waste.” et 
heats much better than any other furnace, not air, steam or hot water heating system. Our plan of monthly 


me" ONLY $10 DOWN and $10 A MONTH 


makes {t easy for any one to have the best heatin mad -~ fs with a strong 
Bond” that allows vou DAYS TRIA You don’ t 


nd complete outfit, furnace, pines, isters, etc., together with s 8, dit ti 
tools for installing. If you can drive ‘a nail you can install a Sahant pith epee Without the aid 
which explains the Jahant Down-Draft System and tells 
Write To-Day for Catalog way i: cives more heat at less cost. “sf 
THE JAHANT HEATING GO., 3 Mill Street, Akron, O. 


| IY 
from us and save 60 per cent. "We have the | 
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ARIZONA 


The last Territory to become a State. A land of 
undreamed possibilities, where fertile valieys grow the 
sweetest oranges in the world, the finest flavored pomelos, 
lemons, figs and every fruit known to the temperate and 
semi-tropic zones; where roses bloom all winter and 
delicious dates yield a revenue of $100 per tree. A land 
where your Christmas dinner may be eaten out on the 
green lawn under the pepper trees. 


A land of wonderful petrified forests, painted deserts, 
unexplored caves, bottomless pits, mysterious ruins of 
ancient peoples, extinct volcanoes, mines of untold 
wealth —a Magic Wonderland. 


Send one dollar for a year’s subscription to the Arizona 
Magazine, beautifully printed in colors, and get all of 
Arizona’s fascinating story. 


Sample Copies 15c 


Free literature on Roosevelt Dam and 
Salt River Valley on request. Address 


RIZON 


THE NEW-STATE MAGAZINE 
Phoenix, Arizona | 


Get Your Roof at 
Agent’s Price 


And profits besides when your neighbors buy Edwards’ 
Roofing because they like yours. 

This is our special Agent’s proposition in a nutshell. It 
is open right now to one man in each community. If you 
are the man, write us at once! Get the whole proposition. 
You place yourself under no obligation. You can have 
an everlasting roof of wards’ Interlocking “Reo” 
Steel Shingles on your house—or other buildings — and 
let it make money for you. 


Edwards’ Interlocking 
“Reo” Steel Shingles 


‘TIGHTCOTE 
| CALVANIZED 


Each shingle 
dipped into 
molten zinc af- 
ter it is stamp- 
ed out. Ed 
as well as sides 
alvanized. 
jammer and 
nails all that is 
required to put 
shingles on. 
Free roof insur- 
ance against 
lightning. 
Ask for Big 
Free Roofing 
Catalog No. 150 
with special 
‘ _ low prices. 
Freight prepaid from factory. 


The Edwards Manufacturing Co. 
100-150 Culvert St., Cincinnati, Ohio 


LITTLE JAP A BIG FELLOW—When you think 
how the little Jap is growins in his two-by-four land it 
takes away your breath. About 40 years ago his popu- 
lation counted up to 17,000,000; now it is more than 
50,000,000. When he was 17,000,000 he did a foreign 
trade of $22,000,000; now, when he is 50,000,000, his 
foreign trade is $461,000,000 a year. He has multiplied 
himself by three; he has multiplied his foreign busi- 
ness by more than 20.—New York Press. 


1900 Motor Washer 
on Free Trial to Readers of Popular Mechanics 


Reduce household expenses by using this great laundry 
outfit. Cuts cost of washing to 2 cents per week, Write 
for Free Book, giving full details, to 


1900 WASHER CO., 5029 Court St., Binghamton, N. Y. 
Address Canadian 1900 Washer Co., if you live in Canada 


30 
Days 
In Your Own Home atOUR RISK 


Range buyers investigate THE 
RANGE WITH EXCLUSIVE 
FEATURES such as: Odor 
Hood, Ash Sifter, Stone Oven 
Bottom. These wonderful 
fuel savers are fully described 
in our catalog. Direct from 
factory to you at Wholesale 
Price. 365 Days Guarantee. 
FREIGHT PREPAID 

Easy Credit Terms if wanted 
Write Today for Free Catalog and Special Prices 


IMPERIAL STEEL RANGE COMPANY 
569 State Street, Cleveland, Ohio 


‘sn LMPERIA 


THE 


AKalamazZoo 
Freight 


Direct to You 


Will You Write a Postal 
To Save $5 to $40? 


That will bring the Kalamazoo Stove 
Book FREE with full particulars of 
the $5 to $40 saving, the $100,000 

bank bond guarantee, 400 
stoves priced and described. 


30 Days’ Free Trial 
3860 Days’ Approval Test. Prompt 
shipment, 170,000 customers tes- 

tify this is the greatest stove of- 
fer and the lamazoo the finest 
stove made. Ask for Catalog No. 473. 


We will deliver a complete heating 
equipment at your station at factory 
Prices and wait for our pay while you 
test it during 60 days of winter wonthes. 


The entire outfit must satisfy you or 
you pay nothing. Isn'tthis worth looking 
into? Could we offer such liberal terms 
if we didn’t know that the Hess Furnace 
excels in service, simplicity, efficiency, 
economy ? 


We are makers—not dealers—and will 
save you all middiemens’ profits. No room 
for more details here. Write toda¥ for free 
48-page booklet which tells all about it. 


ond address on fod card 


HESS, 910 Tacoma Bidg., Cateage |} 


|__| 
HERE fy 
/ 
/ ( 
| 
Prepaid 
ala 
HESS <> FURNACE 
Approval 
| | 
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We Sell for Cash Only 


at the world's lowest price. No retail jeweler can buy from his 

feet as a | we sell. ote the importer’s price direct to you: % carat, 
233 fe $17.50; % Carat, $45.00; 1 carat, $97.50. Same 

= whic }— ask $160 per carat and upwar = 


Cash Refund Guarantees Value! The, 


@iamond and wish to accept it. Wear it ar longas 
money, less 10 per cent, on demand. Diamnon‘s bought clsew he 
you paid, ox if you must cok 


sell 


themselves, 
Diamond Book (Free) Tt tells 


alia you how ta and ba a diamond saf safely and intelli 
DSSOO—ik dia. complete $ gently. Your copy ou on receigt o your name. today. 


dia. complete $ | L. BASCH & CO., Diamond 
Buys Best 


Incubator 


GASOLINE are better. at any price 


Satisfaction 
LIGHTING priconow 


SYSTEMS Incubator Company, Box 464 Racine, Wisconsip 


Change trom a 150 candlepower light to 2 candlepower in a jiffy. This 
latest and most perfect development of the gasoline lamp found only in 
Ann Arbor Lighting Systems. It gives the country home a lighting sys- 
tem as perfect, handsome and modern as city gas. Ann Arbor Lighting 
Systems are brighter than gas, steadier and clearer than electric light, and 


cost about one-tenth as much to operate. Each lamp gives 150 to 500 can- Make money breeding squabs. Read in _ es free book how Etwi- 

dlepower for less than cent per hour, Fuel is gasoline; perfectly sate. — = “them for $6 d Pairs . 

Extra omers two years ago, multiplied now to pairs. John 

We make Complete Lighting Systems for Homes, Churches, Stores, Etc. Ludwig (Cal.) 75 years old, making $25 wee! Oscar Maerzke (Wis.) 

Price, $10 up, according to number of lamps desired. $4000 yearly shipping squabs to Chicago. Big western demand. 5000 

We Want Agents who will push our line. A splendid opportunity All 
right now for hustling agents in large cities to sell to owners of summer about pigeons and aq ; handsomest, largest, unique, erigionl. o 

cottages, country homes and resorts. No other light can equal it in 


brilliancy, beauty of fixtures and economy. Sells on sight. Catalog and PLYMOUTH ROCK SQUAB CO., 338 Reward St. Melrose. Mase 

prices on request. METAL THAT WOULD BE WASTED—The value 

SUPERIOR MANUFACTURING COMPANY, 294 Second St., ANN ARBOR, MICH. of tin, zinc, lead, copper and antimony recovered from 

scrap metal, sweepings, dross, etc., is given in_statis- 

tics published by the United (States Geological Survey. 

AMAZING | This class of metal is called “secondary” to distinguish 

INVENTION! it from the metal derived from ore, which is known as 

“primary” metal. The total value of the metal thus 

An entirely new Lamp Burner. Changes | recovered in the United States in 1910 is estimated at 

ordinary kerosene illumination into beau- | $45,525,500 against $23,239,610 in 1909. The quantity 

tiful large white light. Rivals gas or | of Copper recovered was 51,000 net tons; brass, 62,000 
one. Scientifically made. Beats the 

BIG PRO am Banyo Can’t break. THEIR SECRET OUT! 


to sho uick to sell. 
"to $10 dat The Old Masters guarded their Violin- 
Making methods very closely, but modern 
practice has found them out. Write for 
particulars. Full instructions and patterns 


C.C. Fraser, Saginaw, Mich. 


Paint Without SUNSHINE FREF 


ly for you. 
BIG PROF outfit 
35c prepaid. Particulars FR 
THE RADIOLITE CO., Dept. I, TOLEDO, OHIO 


LAMP 


to try in your home 15 days. Incandesce: 

Candle Power. Burns common gasoline. 
better light than gas, electricity,acetylene or 15 
ordinary lamps at one-tenth the cost. Unequaled 
for fine sewing or reading. Absolutely safe. 
COSTS 1 CENT PER NIGHT 
Guaranteed 5 years. Nowick. Nochimney. No 
mantle trouble No dirt. No smoke. No odor. 
A perfect light for every purpose. Take advan. 
tage of our 15 day free A W 

trial offer. Write today. le 
SUNSHINE SAFETY LAMP CO., 25 Factory Bldg., KANSAS CITY, MO. 


wunder-tlite 


Don’t envy the city man when you can have a 
lighting system of your own—brighter than gas, 
convenient as electricity. A Candle Power 
Light in each room at one-tenth the cost of ord!- 
nary lights. Instantaneous—just pull the chain 
and flood the room with light. Write today 

learn how to install this handsome Wunder-lite 
system in your home without cost. 


WUNDER-LITE CoO. 
AGENTS WANTED 208 Julia St., Grand Rapids, Mich. 


Remarkable Discovery That Cuts Down 
the Cost of Paint Seventy- 
Five Per Cent. 


A Free Trial Package is Mailed to Everyone 
Who Writes. 


A. L. Rice, a prominent manufacturer of Adams, N. Y., 
has ened a process of making a new kind of paint with- 
out the use of oil. He calls it Powdrpaint. It comes in the 
form of a dry powder and all that is required is cold water to 
make a paint weather proof, fire proof and as durable as oil 
paint. It adheres to any surface, wood, stone or brick, 
a and looks like oil paint and costs about one-fourth as 
muc 

Write to Mr. A. L. Rice, Manuf’r, 47 North St., Adams, 

Y., and he will send you a free trial package, also color 
card and full information showing you how you can save a 
many dollars. Write to-day. 


SO PER RFECT CUT D A . 
Oe 
I tee our values. 
| 
| 
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ASTRONOMICAL TELESCOPE 


with Case, SunShade, 
Sun Glass and Extra Eye Piece 1 ~ 
for Might Observation . . 
object glass One of these superb 
instruments will give 
material enjoyment. 
It will enable you to 
pick out the smallest 
Boats on the Hori- 
zon, tell the time 
by a clock many 
miles distant, and 
view the country 
for fifty miles around. This whennene is made for Astronomical 
Work. With its aid the Mountains in the Moon, Jupiter's 
Moons and Saturn’s Rings are clearly discernible. 
Prof. Hicks, of Word and Works Almanac, says it is far superior 
to others he has examined at twice the price. 


CATALOGUES SENT FREE ON APPLICATION 


A. S. ALOE CO., 515 Olive St., ST. LOUIS, MO. 


LET US GIVE YOU THIS 
TRANSPARENT CELLULOID TRIANGLE 


It is 4 inch size, 30°-+-60° angles. Lowest retail price, 
25 cents. Absolutely essential to everyone who draws. We 
make this offer to introduce our new catalogue showing 


SPAULDING’S 
NEW CARRYING CASES 
AND COMPLETE OUTFITS 


for designers, architects, engineers and students—com- 
pact, urable and convenient. Carryin 
Yy, Cases are made light and strong. ae provide we 

Vy arranged includ pace for drawing 

square. Handle a suit case; 

iy unique, practical, inexpensive. Outfits include all 

Vp, Decessary equipment. If you draw, send us 

Gy five 2-cent stamps to-day to pay postage and get 

% 


Y, the free triangle and the catalogue. 
hy »,SPAULDING PRINT PAPER CO. 
44 Federal St. BOSTON 


tons; lead, 55,323 tons; spelter or zinc, including al- 
loys other than brass, 43,932 tons; tin and tin in alloys, 


13,903 tons; antimony, 2,779 tons. 
wring 
T PEWRITERS 


All the Standard Machines SOLD or RENTED ANY- 
WHERE at \{ to 44 M’F’R’S PRICES, allowing RENTAL 
TO APPLY ON PRICE. Shipped with privilege of 
examination. Write for Ilustrated Catalog L. 

TYPEWRITER EMPORIUM, 92-94 Lake St., CHICAGO 


LEARN DRAWING 


You can begin making pictures at once, with ever increasing skill. 
Indispensable to inventors and de- 
signers. Universally endorsed by 
draftsmen. Instrument with 
amply illustrated instruc- 
tions postpaid S0c, Stam ps 
accepted. Send today. 


NEW YORK CITY 


VULCAN STYLOS 


priced, easy-writing pens that satisfaction; 
unequaled for rapid writing and ruling. 
$1.00 


Postpaid 
TWO SIZES, 4% AND 54 INCHES AGENTS 
Extra size, 8 inches (BLACK ONLY) $1.25. WANTED 


J. C. ULLRICH & CO., 27 Thames St., NEW YORK 


Manufacturers of Stylo and Fountain Pens 


CLEANLINESS OF OPERATION 


is one of the strong features that has helped to earn the 
present world- wide reputation and endorsement of the 
DAUS IMPROVED TIP TOP DUPLICATOR 
No printer's ink used, thus avoiding soiled hands 
an No ex ensive. —y 100 copies 
f written anc 
SENT ON TEN DAYS TRIAL WITH 
Complete Danlicator. oR size 8 3-4x13 
i Dausco’’ Oiled Linen 
Back (which on $5 
used over and over again). e 


FELIX A. L. DAUS DUPLICATOR 00., Daus Building, 111 John St., lew York 


“Tve got you 
Beaten, D 


Missed! 


One poor shot and the game is los! Such close, 
exciting situations are one reason for the intense fasci- 
nation of Billiards and Pool — these fine, lively, home 
games which inspire the keenest sort of friendly rivalry. 

You can play Billiards and Pool now without fre- 


ay 2 a public poolroom. You can have in your 
own home a 


BURROWES 


Billiard and Pool Table 


and play while you are paying for it. 

No special room is . The Burrowes Table 
can be set on your dining-room or library table or 
mounted on its own legs or compactly fo Sand. 
Only a t is ah 
4%4x9 feet (& mplete pla uipment 

Burrowes Tables are used for home practice by some 
of the foremost professionals. Every Table of whatever 
size is scientifically accurate in proportions to the smallest 
detail and anal to the most expert play. It will 
enable you to become an expert at home. 


DOWN 


Prices are $6, $15, $25, $35, $45, $55, $75 etc., on 
terms of $1 or moredown and a small amount each month. 
FREE TRIAL-NO RED TAPE. 


On receipt of first installment we will ship Table. Play 
on it one week. If unsatisfactory return it, and on its 
receipt we will refund your deposit. This ensures you a 
free trial. Write today for catalog illustrating and 
describing the Tables, giving prices, terms of payment, 
and all other information. 


THE E. T. BURROWES Co. 


164 Spring St. PORTLAND, ME. 


Please Mention Popular Mechanics 


| 
ad 
| 
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inNNew and Used 


You can sell, bay. rent or trade Electrical Machinery by deal- 
ing with us. e’ll do business your way. Our stocks are 
large and our prices are low. Tell us your needs; we can hel 
you. No other house can match our bargains on new or oe 
opperetns, Remember you can turn in to us at a good 4 
(Cash or Trade) any a own and donot — = 7 
bf Ve are equip’ with a highly effi- 
Repair Dept. cient repair department that can 
handle any repairs, This coupled with unsurpassed ship- 
ping facilities assure you quick work and prompt delivery. 


The Only House in the World With a 
REAL Guarantee on Used 
Machinery — Same as We 
and Others Give on New 


We do give such a Grepentee be- 
cause we have the highest confi- 
dence in our used machinery. We 
thoroughly overhaul it ourselves, 
and back tt up as we do the new. 


“Bargain Bulletin No. 20” 


Gives hundreds of attractive bargains in new and used Motors, 
Dynamos, and other Electrical Machinery. How does $6.75 
down to $5, for quantities, look to you on new 1-20 H. P. 
Motors? And 312 on new 1-6 H.P.? Lows s. All sizes 
shipping crates. These are a few of the many bargains in this 
Bulletin. You should have a copy. rite today. It's FREE. 
We Do Not Handle Novelties or Toys 


\) The F. Bissell Co. 


“ The House with the Stocks” 
226-230 Huron St., TOLEDO, OHIO 


Electrical Machinery 


EUREKA 


TELEGRAPH INSTRUMENT 


A High Grade, Practical 
Telegraph Set 
List No. 178, wound to 5 ohms, $1.30 
List No. 179, wound to 20 ohms, 1.45 


Manual of Instruction with each instrument 


Gatalog 24P. 


Pages — over 1000 Illustrations 
Mailed on request 


Manhattan Electrical Supply Co. 


NEW YORK, 17 Park Place CHICAGO, 112 S. 5th Ave. 


The most wonderful and fascinating study of the 
Ideal Holiday Gifts age. Everybody should have a copy ofthe new 
“VOLTAMP ELECTRICAL PRODUCTS” 
our 112-Page Catalog, now ready. The most complete and interestin; 
book ever issued. Full of illustrations and descriptions of VOLTAM 
Novelties—Motors, Dynamos, Telegraph and ‘* Wireless’’ Instruments, 
Spark Coils, Lamps, Flashlights, Transformers, etc. _ Ev hing Elec- 


trical for the experimenter. The greatest line of MINIA RE 
ELECTRIC RAILWAYS ever shown. Catalog with valuable 
coupon sent only for 6 cents in stamps or coin. (No postals answered.) 


VOLTAMP ELECTRIC MFG. CO.. Voltamp Block, BALTIMORE, MD. 


SKYSCRAPERS UNPOPULAR IN GERMANY— 
Buildings of the American skyscraper type—‘‘cloud- 
scrapers,” as they call them in Germany—do not seem 
to appeal to popular architectural taste in that country. 
Following the recent disastrous “Triangle” factory fire 
on Washington Place, New York City, the Berlin news- 
papers inaugurated a campaign calling upon the au- 
thorities to resist any attempt to introduce this style 
of building in Germany, and incidentally criticising very 
severel merican methods of municipal management. 
Herr Reichel, chief of the Berlin fire department, dis- 
cussing the New York disaster, remarks upon the utter 
impossibility of such a happening under the rigid build- 
ing and inspection laws in vogue in German cities. 
There is no doubt that Germany is far ahead of the 


Have You Got a Young EDISON 


Size 8x5xll inches. Weight 3 lbs. 
Send for our free new booklet giving a 1 


machine, Send to-day 4c. postage for o 


No. 9. 400i 
cal information. Postals not answered. 


THE ELECTRO IMPORTING CO., 233a Fulton St. 
** EVERYTHING FOR THE EXPERIMENTER 


If so, the most appropriate present to him will 
be our Static (Wimshurst Machine.) Givesa 3- 
inch spark. Over 8,000 experiments can be per- 
formed with the machine, just turn the crank, the 
machine does the rest. armless and foolproof. 
Each machine guaranteed for one year. 
PRICE, $3.75 
of experiments to be performed with this 
famous 196-page Electrical Encyclopedia Electrical Toys,Christmas Tree Electric Lights, Wireless Supplies 

Justrations and lots of electri- | | ANDERSON LIGHT & SPECIALTY CO. 


KN 
New York City 140 No. LaSalle St. Dept. A CHICAGO, ILL. 


GOODS for EVERYBODY 
Lamps, House Lighting 
? phones, Xmas Tree and Flash Lights, 
F 4 Toys, Railways, Engines, Dynamos, Motors, Belts, Bells, Bat- 
teries, Books. Fortune for agents. Big Oatalogue 3 cents. 


OHIO ELECTRIC WORKS, CLEVELAND, OHIO 


ot 
ur Send 4c in stamps for our 3 Catalogs describing Electric Trains, 


OWN AS LASALLE LIGHT STORE 


Electrical and Wire 


UCK, 422-4 St. 


Please Mentio 


IG merck: Just Out 


Mailed for 6c Stamps or Coin, which may be deducted from 

first order of $1.00. Largest and most artistic Electrical Cata- 

log published. 85 pages WIRELESS Instruments for com- 

mercial and ——— use. 30 pages Motors and Dynamos 
p 


of all sizes. 35 pages Miniature Trains. 20 pages Telegraph es ——- 
No. 209 Mirroscope saaisamnesee. a Novelties, etc. 50 pages Magnetic Leakage Type 
enera ectrical Supplies. 1-4K W. . . $15.00 
Only $2.50 J. J. 5 Clair Street, TOLEDO, OHIO 1-2 K. W. 


$22.00 


nm Popular Mechanics 
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1% Horse Power — 
For 1% Cents 


We know this Caille Perfection Special to 
be absolutely the greatest engine value on the 
market. Built by automobile men with auto- 
mobile machinery—runs economically on 
kerosene or gasoline—your two hands the 
only tools you'll need. The simplest con- 
struction of any power plant—your 14-year 
old boy can take care of it. Made of the finest 
material, every moving part works as smooth and 
sweet asa watch. Our free book tells how we make 


a better engine at a lower price than our competitors. 
Write for free book and 15-day free trial offer. 


CAILLE PERFECTION MOTOR CO. 
319 Second Street 


$48 


Complete and 
y to Run 


United States in the thoroughness of its laws governing 
cases of the kind referred to—a thoroughness that ex- 
tends to the enforcement of these laws as well as to 
their enactment. It is perhaps our chief besetting 
national sin, that while we have no dearth of good 
laws, framed in the public interest and founded upon a 
right conception of the duty of the municipality to the 
individual, we permit these laws to fall into disuse for 
lack of effective enforcement.—Cement World. 


The Little Hummer Power Plant 1/16 H.P. 
Buy a real power plant, built as well as the 
big ones. It will operate with perfect safety at 
a pressure of 100 pounds or more, and it is the 
only automatic steam plant of its size. Will 
drive 25 watt dynamo, sewing machine or4 
inch emery wheel. Our ‘‘ Baby’’ gasoline 
engine will drive a 200 watt dynamo or a boy's 
automobile. $16.00 Send for our Cata- 
It sells for logue and special offer 


THE ELGIN WHEEL & ENGINE CO. 
112-114 Douglas Ave. ELGIN, ILL. 


IHC Engines 
Give Lifelong ¥ 
Satisfaction 


I HC Engines are built to last. No matter §| 
what IH C engine you buy—1-H. P., 50-H. P., 
or any size between—you have the satisfaction 
of knowing that you own the best engine of 
that particular size and style made anywhere 
in the world. Every 


IH C Gasoline Engine 


isa bargain. Because of its well-known super- 
iority in design, materials and workmanship, it 
will out-wear two engines of cheaper construc- 
tion, and it will furnish dependable power 
during its entire lifetime. 

I HC engines are made in all styles and sizes, from 1 
to 50-H. P.; built to operate on gas, gasoline, kerosene, 
or distillate; tractors from 12 to 45-H. 

We shall be pleased to send catalogues of these high 
grade engines and tractors and any special information 
you desire. Address 


International Harvester Company of America 


(Incorporated) 
16 Harvester Building Chicago U S so 


$50 to $300 SAVED 


We are manufacturers, not merchants. Save deal- 


ers’, jobbers’ and catalog house profit. I'll save 

ou from $50 to ee. on my High Grade Frew Me My 
Standard Gasoline Engines from 2 to 22 h.p. Factory on 
— Price direct to you lower than dealers or 30D ‘ 
jobbers have to pay for similar engines in ays 
carload lots for spot cash. Free Trial. 


and 
pre or my 
Wm. GALLoway, Pres. 

WM. GALLOWAY CO. 

: 1965 Galloway Station 
= WATERLOO, IOWA 


When our VACUUM OAP is used 
afew minutes daily. We acce - 
no pay until you have tried t 

p @ days ‘and are satisfied. 


Roots and starts a new health 
crop of hair. It stops Dandruff, 
stops the hair from falling out. 
Bought by Doctors and men who 
know that it is the only reasonable HAIR GROW! ER known to 
science. No Drugs U: Write for application blank, testi- 
monials, and_ booklet on “HAIR,” 

envelope, FREE. 


THE MODERN VACUUM CAP CO. 
D. 559 BARCLAY, DENVER, COLO. 


sent sealed in plain 


United States Bonded Engine. 
Burns gas, gasoline, kerosene, distillate. Consider these 


12—~ADVANTAGES--12 
ist, Pays for itself in fuel saving in short time. 
2nd, No violent vibration. 3rd, Greatly reduced 
bulk. 4th, Easily mounted 
Sth, oa engine part and horse po’ quaran- 
teed. 6th, Absolutely frost proof. th. Peaitively 
most economical runnin: engine made Sage 
engine with pulley on both sides. 9th 

pulley on cam shaft, for very slow machines. 
10th, Perfect Lubrication, cooling and joutes. 
llth, Lowest cost “<_< in the world. 

Made by reputable firm, 60 years in + Oo 


New Pumping Engine UJnited States Works 
Send postal today for 4636 Canal St. | CHICAGO, ILL. 


want, | 
All Styles ee 
is Price and valley speak for themeeives money back. ‘Write 
‘6-H.-P. only $1. 
e 
4/A 
at 
NO MORE BALD HEADS 
.| THIRTY DAYS TRIAL of 
acuum 18 An Sppliance 
that draws the blood to the Hair 
| 
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THE UNEQUALED SERVICE eer 
WHAT SERVICE? SERVICE 


Save Money and Time 
A | ON E % Say on a postcard that you want to try finest 
, engine in the world and we'll 
SERVICE ||| : 


arrange for a 30 days’ free trial. 
OF COURSE 


&. Runs on gasoline, kerosene, 

distillate, or any cheap oil 
USERS 


fuel. More power at 

lowercost. Patent throttle 
gives three engines in one. 
Many other exclusive fea- 

ufacturer. For anything in the AN tures. Guaranteed 10 years 

ine of appliances for transmitting power— Secu we pay freight — quality 

“Jones Service” and goods are unparalleled. high—priceslow. Write now, 

We are the largest manufacturers of Machine ELLIS ENGINE Co. 

Moulded Pulleys in the United States. No 82 Mullet St, Detroit, Mich. 

order too small for attention. No order too 

large to execute. Our catalog A-18 shows our 

complete line. “Jones Service” is Prompt 

Shipments, Reliable Goods, Right Prices. GAS—GASOLINE—DISTILLATE—NAPHTHA 

Do the work at average cost of One Cent per 


of ‘‘pre-heating’’ “the fuel. Built so perfectly that 

Nie in repairs cost less than $2 per year average. Every 

In Power Transmitting Machinery. If you are ve is 
not getting it—order direct from our factory. end base ore Separate. Hammered steel cranks, cut 


inside. Freezing cannot injure 
We are extensive manufacturers of Machine 
ay GUARANTEED FIVE YI YEARS 


Moulded Pulleys, gears, hangers, shafting, 
bearings, belting, friction clutches, sprocket We are experts in engine building 
wheels and chain belt. oy jar 


W. A. JONES FOUNDRY & MACHINE CO. tai 


MAIL ORDER DEPARTMENT 
1400 North Avenue CHICAGO, U.S. A. 


peony Mechanics, Shop, Laboratory or Home 


ALL--E body ought to KNOW and HAVE this 
GAS ENGINE. 


The Plunket Jr. Tc alwaye.. The host 
1-2 horse power high Gas or Gasoline En- 
e market . IT IS SIMPLE, 
DURA LE (equal to two extra 
men about the place) ; is perfectly governed by 
throttling governor and a wide range of 


speeds 
Send for circular Write now. ANNAPOLIS NAVAL RINGS—One of the customs 


that prevail at the Naval Academy, Annapolis, is, ac- 
J. E. PLUNKET, 1342 W. Lake Street, CHICAGO cording to the Keystone Magazine, the wearing of a 


naval ring after the “youngster” year, corresponding 
to the sophomore in the colleges, is over. These rings 
are heavily embossed circles of gold, bearing the arms 
of the academy, and are usually purchased early in the 
youngster year. Custom does not allow the wearing 
of them, however, until the youngster year is passed, 


124.?, 


catalog stating 
size wanted. 


WITTE IRON WORKS Co. 
1654 Oakiand Avenue, Kansas City, Mo. 


The he Powered, Light Weight Cush- 

gine measures out just enough 

— do = re 
vance le type. ei 

4h.p. rating but 


Automatic TurottLe Governor wite 
Grave Scuescer Cansurctor 


Easy speed changing is but 

one of several marks of 
superiority. Special friction 
clutch pulley with belt and chain 
drive. Sold on 10 year guaran- 
tee. Write for booklet. 


| CUSHMAN MOTOR WORKS, 2068 N. St., Lincoln, Neb. 


Do b til t our 
Get Our Price Firs prices and 
ur 


ne of high grade 


CHICAGO 


You want the best at the lowest cost—investigate the con- 
simplic ity, of the “ Chicago” — none 

Sav mp usual . Sold on Free Trial. Five year 
ltol4 Th p. Write to-day. 


COLBORNE MFG. CO., 


until you investigate “The Master 
Y Workman,’’a two-cylinder gasoline, 
kerosene or alcohol engine, superior 


to any one-cylinder engine ; = 
tionizin wer. Its weight and bulk are half that of single cylinder engines, with greater durability. Costs Less to Buy—Less to Run. Quickly, easily start 
Wiest, guacticttier piety Cheaply mounted on any wagon. It is a combination portable, stationary or traction engine. SEND FOR CATALOGUE 


THIS IS OUR FIFTY-NINTH YEAR. THE TEMPLE PUMP CO., Mfrs., 442 West 15th St., CHICAGO 


> 
thousands 
are right. 
localities. 
Write for free 
yar 
@* OWER For all 
\ Purposes 
4 %% = actually develops over 5 h. p. 
Pz 
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The WATERLOO BOY GASOLINE ENGINE 
will run all day without attention, furnish exactly 
the power you need, maintain a uniform speed and 
save you money every hour it works. Uses cither 
Kerosene or Gasoline for fuel— 
equipped for both at no extra charge 
nt award of Gold Medal at Budapest, Hungary, in open 
oonpetiien with the best engines of all countries is clinch- 


ing proof Waterloo Bo soade the World 


that the n Construction, Power, 


Service and Durability. 
Has many important ex- 
clusive features—Speed 
Lever works like throttle 
on a locomotive; old re- 
liable fly ball governor, 
automatic feed regula- 
tion, open jacket, starts 
easy in Winter, inter- 
changeable parts, etc. 
Lowest in price because 
made in largest quantitics, 
at low manufacturing cost, 


at the International 
Gasoline &0il Engine Show 
Rudapest,Hungary 


1021 W. 3rd Ave. 
Waterloo, lowa,: 


‘ 2 BUYS THE FRAME 
OF THIS BOAT 


Length 23 feet, beam 56 
inches, s with 6 h. p. 
motor, 10 miles; 12 h.p. 
motor, 15 miles. 
Knock-down with 


Ship 
illustrated instructions to 

assemble. Our catalog quotes on al! material to finish. Every 

piece cut to shape and accurately fitted. It will go together 

the right wayonly. Free catalog of similar bargains. 

BROOKS MANUFACTURING COMPANY, 701 Rust Ave., SAGINAW, MICH. 


so they adorn a feminine hand or are kept hidden 
until the time limit is passed. 

It is said that the naval men like to wear this ring, 
especially when in citizen’s clothes, as it marks them 
to the people who know. 


MICHIGAN SPEED WHEELS - 
» REVERSE GEARS & MARINE HARIWARE 


Send for our large 


catalog of valuable 

information on 

Mm speed wheels, reverse gears and marine 
hardware. Everything new and up-to-date. 


can make you prompt ship- 
money. Send for our free catalog today 
MICHIGAN WHEEL COMPANY 
565 Canal Street, GRAND RAPIDS, MICHIGAN 


22-HP. engine 


30 DAYS’ . 
TRIAL. 
Freight 
If You Are 


Guaranteed Equal 
in Every Way to Any 
Marine Engine Made. 


Send for Our Marine Engine Book. 


Inside information on the engine question. Tells 
you what engine will give you the best service in 


your boat. If you are interested in a marine engine 
for pleasure or profit don't fail to get this book 
before you place your order. Mailed free on re- 


quest. A postal card gets it. 


Sears, Roebuck and Co., Chicago 


Make a Motor Boat of Any 
Boat in Five Minutes 


You can do it with the Waterman 
Out Board Motor, which you can 
quickly attach (and detach) to the 
stern of any skiff, rowboat, dinghy 
punt, sail boat, and have a g 
motor boat, It is not a toy, but a 
reliable 2 H. P. Marine Motor that 
will drive an 18-ft. rowboat 7 miles 
an hour, 4 hours on one gallon of 
asoline. Simplest motor made. 
eight 40 Ibs. Six years successful 
results behind it. Canoe and larger 
motors—light weight models K and B 


—LirE GUARANTEE. 
WATERMAN MARINE MOTOR CO. 
1507 Fort St., West, DETROIT, MICH., U.S. A. 


BAY STATE MOTORS 


*“Perfect Simplicity’’ and ‘‘Simple Perfection’’ are the results, 
embodied in these Motors, of 15 years devoted to the developing 

ot these essential characteristics, which enable us to put 
on the market a reliable and economical motor at a reason- 
able price. Write for catalog, stating size and type (2 or 
4 cycle) of motor wanted. We also furnish castings for 
these motors. 


BAY STATE MOTOR WORKS 


A. J. HOULE MOTOR WORKS 
580 South East Street, HOLYOKE, MASS. 


WATKINS’ SPECIAL MOTORS 


3H. P. Single Cylinder . . 36 Ibs. 
6H. P. Double Cylinder. . 60 Ibs. 
12H. P, Four Cylinder . . . 100 Ibs. 
Astrictly HIGH GRADE Motor that 
will give CONSTANT and EFFICIENT service. 
Especially adapted for CANOES and LIGHT 
BOATS. Aluminum base, copper water 
jacket, steel shaft, bronze 


THE WATKINS. MOTOR CO. 


837-839 West Sixth Street CINCINNATI, OHIO 


Special Electric 
Light Engines 
Complete direct 
connected gen- 
erator and en- 
gine. Lights 
cabin and 


tages, etc. 
Charges bat- 
teries. Capac- * 
ity 16 C.P.— 
6amperes— 
voltage as re- 
quired. 


T t & Monahan Co., Dept. A, Oshkosh, Wis. | 


Please Mention Popular Mechanica 


“orLveryle 
izes at 
onal 
a 
Guaranteed 5 Years. AWaraed 
\ 
: S. Prices Right. Satisfaction Guaranteed 
| \\ | 


138 


ROBERTS 


THE MOTORS THAT NEVER BACKFIRE 
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MOTORS 


AEROPLANE 


_MOTORS THAT INSURE SUCCESS 


C. 0. HADLEY, FLYING WITH HIS ROBERTS 4X-50 H. P. 
AVIATION MOTOR, AT MINEOLA, N. Y. 


Over fifty motors in actual flight 
Two sizes—4 cylinder 50 H.P., 6 cylinder 75 H.P. 
Ask for our Aero Motor Catalog 


MARINE 


MOTORS THAT GIVE REAL SERVICE 


PIRATE II 40 H. P. ROBERTS 


The power plant of Pirate II is a ROBERTS 
4P-40 H. P. motor which was built in 1908. Four 
seasons of constant racing service have proven 
the real worth of ROBERTS quality. 

Built in ten sizes. 3to125H.P. 1 to6 cylinders 
Our Marine Motor Catalog will be mailed upon request 


Scripps Motors 


1912 Announcement of New Scripps 
Slow Speed, Heavy Duty Models 


To meet the demand for a type of Scripps Motors 
especially suitable for large gasoline yachts, tugs, 
freight boats, etc., we will bring out January 1, 1912,a 
complete line of Heavy Duty engines as listed below: 


Model F, 2-cylinders, 744 x9, 32 H. P. 

Model T, 4-cylinders, 744 x9, 64 H. P. 

Model D, 6-cylinders, 744 x 9, 96 H. P. 

Range of Speed, 2502to 450 R. P. M. 
These heavy duty motors are of the same general design that has 
made the regular line of Scripps motors so widely known and so 
universally approved by motor boat experts. They are however, made 
heavier to meet the demands of the hard service for which they are 
designed, and they also differ in some minor details of construction. 
They are equipped with plunger, water pump, large air compressor, 
governor, and double ignition system. 
Complete catalog giving illustrations and detailed description is now 
on the press, and will be ready to mail January ist. Send your name 
in to-day, and receive one of the early copies of this interesting book. 


Scripps 
Motor Company 
650 Lincoln Ave. 
Detroit, Mich. 


THE ROBERTS MOTOR CO., 1419 Columbus Ave., Sandusky, Ohio 


SOOTHING EFFECT OF NEWS—“Without news- 


papers prisoners in any institution are almost un- 
manageable. They get nervous and are always wonder- 
ing what is going on in the outside world. They do 
not seem to keep their mind on the things they are 
doing and make poor workmen. Give them newspapers 
and they seem to feel they are in touch with the world 
and are partially content.” : 

This statement by Louis F. Zinkhan, superintendent 
of the Washington Insane Asylum, has led to the con- 
troller of the currency authorizing the payment by the 
government of money for the purchase of newspapers 
for the inmates of the asylum. y 

Ever since he took charge of the Washington asylum 
Superintendent Zinkhan has noticed that the inmates 
make stronger efforts to have newspapers smuggled 
into them. Some of them could go without their to- 
bacco and other things they were used to, but all 
made constant demands for the news from the outside 
world.—Brooklyn Daily Eagle. 

BUY NO K. D. DORIES TOPPAN BOAT MFG. CO. 
FREE Circular Haverhill St., Boston, Mass. 


TOLEDO 
1 H. MARINE $4649 
P. MOTOR = 
Including Schebler Carburetor and 
complete electrical and propeller out- 
fits. 2cycle,2 port. From 3 to 18 
H. P., lto3cyls. Fully guaranteed. 
Simple and reliable. Send for our 
large catalog ““C”’ at once. 


HORSE POWER COMPLETE 
1,2 &3 Cylinders,3 to 36 


Write for complete catalog—tells all about how these high grade motors are 
built in the largest plant in the world devoted exclusively to the man- 


Guerentesd by 
RESPONSISLE concere. 


ufacture of 2-cycle motors. Gray Meter Ce., 132 Wetdward Ave., 
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RAY MOLORS 


for Social Play- Art Backs- Exquisite Colors-High Quality 
New Designs - Club Indexes — /deal for Bridge. 

Gold Edges - Air-Cushion or /vory Finish-350£a HOYLE UPTO DATE 
In Use the World General 
_ The Most Durable 25 Cent Card Made. 

Club Indexes — Air-Cushion or lvory Finish. 


Sent For STAMPS 


Te USPLavine Caro Co 
CINCINNATI, USA 


Earn $50 a Week 


Start your own busi Hundreds getting 

rich making photo New business. 

2 500 per cent profit. 

“Mandel” Post Card Camera 

Makes Photos Direct on Post 

Cards without Using Negatives. 
M. Smithson. New Mexico, writes, ‘‘Have 


clearing $10.00 every afternoon that am 
Dorsey Powell, of North Carolina 


writes * Just received ‘machine, made $10.00 
firs * Hundreds of similar letters. 
With this ‘wonderful camera and our help, you 
=. do_as well or better. No experience 

tures made in daylight and finished 


neoded. No dark room necessa! 
on the spot at the rate of Sa minute. Big money at fairs, carnivals and 
all outdoor amusemen 

oun COMPLETE $26.00 OUTFIT includes °* Mandel ’’ Post Card Camera No, 3 


ripod, and everything needed ing ey right away, also 135 
Gene and 100 small teards. You take in nearly all of Jour, investment on 
sale of first lot of supplies. Write To-pay Por Fr CIRCULARS and 
learn more about this wonderful 6 ind “‘portable post c card gallery’’ that 
makes two sizes photo post cards (3x4 1-2 and 2x3) without using negatives. 


CHICAGO FERROTYPE CO., Dept. B102, Chicago, ml. 


PROVISIONS OF NATURE—Nature’s gifts are 
widely and variously distributed. In one place the ele- 
ments of things are given, to be made available by 
labor; elsewhere, she provides things ready for man’s 
use. To gain our bread, the seed must be first sown 
and months afterward the grain harvested, threshed and 
ground. But the native of the- Pacific isles plucks his 
bread from the breadfruit tree. Perhaps Nature fore- 
saw the overworked and not overstrong housewife to 


MOUNT BIRDS 


Millwork Catalog 
Building Material! 

Send at once for the great Catalog of 5,000 Bargains in the 
highest grade Guaranteed Millwork and Lumber. Issued by 
the Largest Building Material Plant in America. Buy Doors, 
Windows, Mouldings, Stair and Porch Work—everything you 
need to build, remodel or repair—at 50 per cent waving! 
Quality, Safe Delivery and Satisfaction Guaranteed. (38) 


GORDON-VAN TINE CO., 2722 Case Street, DAVENPORT, IOWA 


ANIMALS, GAME HEADS AND ALL TROPHIES 
The wonderful art of taxidermy which has long been kept a secret 
can now be easily, quickly learned by mailin your home in a few 
weeks By an entirely new method you can now learn this money- 
making profession during yourspare time. Success guaranteed. 

There are big profits in taxidermy. 
You Can Make Money! Men, women and boys skilled in this art 
are in great demand. This is the time tolearn. Trophies are sent hund- 
reds of miles for the best Taxidermists to mount. A skilled Taxidermist, 
like a skilled doctor, can charge as much as ho pleases. 
BEAUTIFUL TROPHIES FOR YOUR OWN HOME 
You can decorate your own home and den with your rare and beautiful 
specimens. Hunters, trappers and naturalists learn in a very short time. 
By our method th: profession is simple. Success guaranteed or no tuition. 
Great Book FREE—*/low to Learnto Mount Birds and Animals.” 
This beautifully illustrated book, a copy of Taxi wv Magazine and 
ot letters fro om eraduates free if you atonce. Make 
dent b Write for free book, 
w. School of Taxidermy, 1191 Elwood Bidg., Omaha, Neb. 


ART POSES 


Exquisite, entrancing portrayals of 
“WOMAN BEAUTIFUL” 


Reproduced in attractive Duo Tint. 
These pictures are real gems of art — 
the most superb subjects ever shown 
in one collection. A full set of 12 Art 
Panels in handsome portfolio (7x10 
inches) and 70 other lifelike miniatures 
of classy and catchy den pictures will be 
sent for 50c, coin, money order or U. S. 
stamps. Same set of 12 hand-colored, 
$1.2. ORDER TODAY. 


Money back if not satisfied 
FLORENTINE ART COMPANY 


im Dept. U-1, 2209 Prairie Ave., CHICAGO, ILL. 


j FREE Order panels at once and we include 
’ **Free'’ a beautiful den picture in colors. 


CIRCLING- WAVE AMUSEMENT DEVICE Read this 


Six hours’ Pan “At ind’. we had «$403 Say 

BOOHER BROS. 
IF BOOHER BROS. DID THIS, WHY CAN’T YOU? 
Let us tell you all about this marvelous CIRCLING WAVE, 
and its wonderful money-making power. Address, 


ARMITAGE & GUINN, 34 Mill St., Springville, Erie Co., N.Y., U.S.A. 


Please Mention Popular Mechanics 
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WONGRESSIGARDS 
| 
j 
Learn this Great 
— 
TAXIDERMY 3; 
BOOK 
A Postal Brings Grand Free 
$400 
Made 
f, : 


30 DAYS SPECIAL! 


17-Jewel Genuine Elgin ina 


$2.50 AFTER EXAMINATION. 


Pay one cent we 
no's sec 


P. STEPHEN HARRIS, Pres. 
I want to Send you a free 
of my latest book 
‘acts vs Bune”’ or all 
about the Watch Business, 
both at home and abroad, 


money, 


positively Guaran 


Gold Filled Case—sent Prepaid on ~ Trial 
at our Rock-Bottom Wholesale price of only 
DGB Let us send you this beautiful 17- 
Jewel Elgin Watch, complete in 
20-Year Gold-Filled Case 


You assume no risk in dealing with us. 


place the watch right in your own hands and let it d 
URITY and NO INTEREST—just plain honesty among men. Our ein Watchesare so well known 
AN so easy, that no matter where you live or howsmal! your — 
1. TAueT YOU, 80 that you and every honest man and woman can own 
DIAMOND” or High-Grade Elgin Watch in a beautiful Guaranteed 25-year Gold Filled 
Jase and wearit while paying for it in such small payments that you never miss the 
Write Today for Our Big Free Watch and Sy md Gotsfes. It tellsall about 
our easy credit plan and how we send Elgin 19-Jewel B. W. mp are and 
Jewel Elgin Veritas ‘any Free Trial, without security or one cent deposit, 


because, before you buy 
io its own talking. We ask 


1912 Catalog 
NOW READY 
ASK FOR IT. 


21 and 23- 


HARRIS-GOAR CO., Dep. 334, 


KANSAS CITY, MO. Fiem In the 


AGENTS 100% Profit 


Hundreds are coining money selling — Knives. 
Many styles and sizes. T: ent dl 

with secret society embl photos, add ete. Hun- 
dreds of designs to choose from. Easy sellers. "Big profits. 
D. Wilson, one of our hustlers reports: 


ONE MONTH’S PROFIT, $260 


©. E. Warner, another live one, made $80.00 in 8 days, 
working in the noon hour only. We want more like them. 
Why not you’? No experience needed. We teach you how. 
Exclusive territory. Elegant sample outfit furnished. 
Catalog and terms on request. Don't wait—write quick— today. 


NOVELTY CUTLERY CO., 267 Bar St., Canton, Ohio 
Flash Like Genuine 


PAD IAMONDS. 


at? /40 the SOLID GOLD RINGS 
Stand acid test and expert examination, We 
guarantee them. Seo them first—then pay. 
Special Offer — 14k Tiffany ring 1 ct. $5.98. 

Gents ring 1 et. $6.98. 14k Stud 1 ct. $4.86. Sent 
C.0.D. for inspection. Catalog FREE, shows 
full line. Patent ring gauge included, 10c. The 
Baroda Co., Dept. A5, Leland & Dover Sts., Chicago 


THE LATEST SCIENTIFIC DISCOVERY 
Bright, sparkling, beautiful. For brill 
they equal the genuine, standing all test 
i experts. One twentieth the expense. 

lent free with privilege of exami: 

For particulars, prices, etc., address 

THE R. GREGG MPG. & IMPT. CO, 
Dept.H, 517 Jackson Blvd., Chicago, Ill. 
make 


I WILL SAFETY RAZOR 


BLADES keener than new. Double edge blades 5c. each. 
Single blades 2'¢c. each. yrite for mailing wrapper. 


BENJAMIN AIR RIFLE 


An air gun that will shoot through 
one-half inch pine — Many times 
more powerful than spring gun: Uses com- 
essed air, same as air brakes, rock drills, etc. 15¢ 
pays for 1,000 aoe, (delivered 30 cents). Practical for small game. 
37 inches ‘long. Walnut stock. Nickel barrel, Takes down. Fully 
Guaranteed. Sold by dealers everywhere. If your dealer does not 
carry it, write us. Sent prepaid east of Rocky Mountains on receipt of 
$2.50. Pacific Coast and Parcels Post Countries §3.00. Circular free. 
BENJAMIN AIR RIFLE & MFG. ©O., 2002 Frisco Bidg., ST. LOUIS, MO. 


whom “washing day” is a dread and burden when she 
established here and there natural washtubs and wash- 
ing machines and, in some places, even provided ready- 
made soap. 

In the Yellowstone National Park the family washing 
is easily disposed of. The soiled bedding and clothing 
are put into a stout bag, which is hung in one of the 
boiling springs and left there while the ory wanders 
about sightseeing. When taken out the clothes are so 


Scotch Style Calabash Pipes 


Why kill hy kill youreelt by smoking a 
grong pine ? You can get a 
Scot alabash that absorbs 
all nicotine and poisons and 
ensures a cool, sweet smoke. 
Money back if you are not 
satistied. 
THE ROYAL PIPE CO. 

243 Broadway, Nashville, Tenn. 


Price 50c each, or 
3 for $1, postpaid 


HOSE SUPPORTER, 


Needed by every man. Holds hose firmly 
to underwear. ill not bind, slip, tear, 
rust, or retard circulation. Easily and 
quickly attached. No elastics, clasps or 
Comfortable. A boo 
‘ering with rheumatism. Warran 
Satisfaction or money back. Prices 
25c pair. Golk 7 dealers, or by mi 


Descriptive circular fre: 
THE NEW IDEA CO. “Dept. 1, TOLEDO, 0. 


fF WHITES 


P. MacNEILL, 167 Congress Street, Boston, Mass. 
IMPORTED 
CE 


GEMS fron 


SEE THEM BEFORE PAYING! 
These gems are chemical white sapphires 
—LOOK like Diamonds. Stand acid and 
tire diamond tests. So hard they easily 
scratch a file and will cut glass. Brilliancy guar- 
anteed 25 years. All mounted in 14K solid gold 
diamond mountings. Will send you any style ring, pin or stud for 
examination—all charges prepaid—no money in advance. Write 
today for free illustrated booklet, special prices and ring measure. 
Ww ALLEY GEM CO., 901 O Saks Bidg., Indianapolis, Ind. 


THIN MODEL 20-YEAR WATCH 
Hunting case, beautifully engraved. gold throughout, wind and 
stem set, fitted with 7 ruby je e ver movement. Guaran’ 
years; with long, gold plate ch ° = vest chain for om 


ppearance 15. 00 gold finished ate 


+ 
BOYS size. FARBER tis, 219 8. "Dearborn MEN 
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WATCHES 
CREDIT 
No Money Down—$?2 A Month 
| 
‘ 
DIAMONDS, | 
| 
Geisha Diamonds 
NN ily, Idea 
 ~ 


Box Ball has taken fun lovers by storm—is cleaning up from 
$100.00 to $600.00 a month clear profit for Managers everywhere. 
One man with four alleys made clear 


$680.00 in 30 Days 


Bea Manager. All you need is energy, and 
ona small investment you can make the same 
profits, if not greater ones, right in your 
own locality. Box Ball is a clean, moral 
game—an exercise that fascinates the 
best class of men and women everywhere. 
New improved alley—noiseless, fast,irre- 
sistible. Big, regular shaped ten-pins set 
automatically by the players—you just 
take in thecash. Nohelp needed to ope- 
rate—no expenses of any kind except rent. 

Our Guarantee—you can set yourself 
up in a permanent, big-paying business on an 
investment as low as $120 to $300. If you are 
not satisfied after 30 days we take back the alley 
and refund what you paid us minus what you 
took in. Write for our proposition at once. 


AMERICAN BOX BALL CO., Box 364, Indianapolis, Ind. 
A SENSATIONAL MONEY-MAKER 


The Automat machine makes apicture in less than 20 seconds, 
wy Automatically. Itis the latest i ion for street ph 

phy. No sleeve, no electricity, no magnetism, plain, simple 
and practical. It is very easy to operate, and full instructions 
accompany each machine. No experience is necessary. 
Our Wonderful Ferrotype Sleeve Machines, best for pro- 
fessional use,$15.00 and up. Regular Plates 1\x244, 75c 
per 100. Mounts, 20c per 100. Postcards, 30c per 100. But- 
ton Plates for all button machines, 75c per 100. Brooches, 
65c per Gross and up. Develop 1 per set. All of our 
plates are Guaranteed. A is required with every 
NEW YORK FERROTYPE CO. (Inc.), Dept. 72 
16844 Delancey St. New York City, N. ¥. 


‘BIG MONE U 


Selling our metallic letters for office windows, store fronta, and 

lass signs. Any one can put them on. Nice, pleasant business. 
fie demand. Write today for free sample and full particulars. 
METALLIC SIGN LETTER CO., 406 No. Clark St., CHIOAGO 


clean and white that no rinsing is necessary. 

On one occasion a party hun their bag of clothes in 
the basin of the geyser called “Old Giant” and, wander- 
ing off, were absent longer than they intended to be. 
While they were away the “Giant’’ spouted, and the 
garments were thrown high in the air, torn into shreds 
and scattered.—Philadelphia North American. 


Your Picture in a Postal Card 
IN ONE MINUTE 

The pictures are developed, toned and finished 
in a single developing solution. No experience is 
necessary. Price of machines $7.50 and $15.00— 
circulars describing our machines sent free. We 
are also headquarters for supplies for all minute 
picture machines. 
AMERICAN MINUTE PHOTO COMPANY 
Dept. U, 720- 728 W. 2th St, Chicago, Illinois 
The largest of minute 

picture mac and in the world. 


GO INTO THE 
Moving Picture Business 


FROM $46 to $60 STARTS YOU AND YOU WILL EARN 
jThe small payment re @S MUCH IN 1 OR 2 NIGHTS 
quired vo get our machine 
will make more money than $2 and ay = r night 
thousands of dollars inves- can be male exhib- 
ted in any otber enterprise. iting with our machine in 
halls, schools, churches, thea- 
ters, etc., in your own end sur- 
rounding towns. We furnish 
everything—rent films, too. 
Write for particulars about 
our Moving Picture Machines 
wa) and our 6-mowths-to-pay plan. 
P. & W. SALES CO., 83% Temple Court Bidg., CHICAGO 


We Save You 
$128 to $222 
Take Your Own 


Let 
us send 
this artis- 
tic piano to 
you at our ex- 


No Interest— pense. We pay the 
No freight. You pay noth- 
tors ing down. Try it for 30 


days. If we cannot satisfy 
you with the piano, we will pay 
the freight for its return. Take 3 
years time to pay if satisfied. 


eed & Sons 
PIANOS 


At the World’s Columbian Exposition they won the highest 
award medal. We offer you direct-from-factory-to-home whole- 


County 
Capital and Resources $i. 750,000 


sale prices on Reed & Sons Pianos, 
giving zou the quality 
at a price much lower than your 
dealer would charge you for a chea) 
inferior instrument. 4 ” REED & SON 5 
BIG BOOK FREE 
Clip coupon below. It will secure for P| AN NO BO! 0 K! 
ou our Special Proposition and 
rices ; all in handsomest colored D & 
illustrated catalog sent free. PIANO MFG. CO. 
Dept. D. 17, Cor. Jackson Blvd. 
and Wabash Ave., CHICAGO, ILL. 
Send me your Big Free Book 
Fill In &# and Piano Offers. 
Coupon 
Today Name .. 
Street..... 
Town 
A New Invention Vera-Breakless-Giass"’ 
$10. 00 per day BEEP K LESS GLASS. 
of Landscapes, Figures, Religious pic 
antique copper, oxidized. brown and black Guar. 
Can't Break 


tory 
Write he EREE illustreted Catalogue. 


agents d 
INTERNATIONAL METAL & FERRO. CO. 
1262-64 Blue Island Ave., Dept. 8, Chicago, Established 1691 


PRINT YOUR 


Cards, circulars, books, newspaper. 
Larger $18, Rotary $60. Save money. 
rinting for others. All easy rules sent. 
Be tory for press catalog, TYPE, cards, paper, &c. 
THE PRESS CO., Meriden, Connecticut 


EXceusioA 


Only $36.00 


The Wondertul L ANTER 


ILLUSTRATOR 
With our improved famous ALCO RADIANT LIGHT. 


This new 1912 Model has many improvements and double brilliancy. 
trated  cinculer of this and Lanterns of all styles and lights at bottom price: 
IF YOU OWN ALA 

announcements ot new slides and lecture sets. 

POST CARD MAGIO 

object. Prices, $2.75, $12.50, $25.00, $60.00, express paid. 


neering, Microscope, Optical, Scientific, Photo Lantern Slide 


seed for illus- 


NTERKN we should have your name to mailto you our regula: 
75,000 Lantern Slides to rent. 
ANTERN reflects image of postcard or any other picture or 


WILLIAMS, es & EARLE, Inc., 918 Chestnut St., Philadelphia, Pa., 4 Dept. 20 


POPULAR MECHANICS ADVERTISING SECTION 141 
Corner the Fun Market! 
| 365 Days 
| Test 
f \y! 
‘ i < ‘ 
“6 2 4 — 
y 
Time to Pay 
Catalogue 
[NE 
ship asample order of 12 assortments, size 4x5 1-2, each 7 7 
one in a separate box all ready to start in Business, for 
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AGENTS—Men Women 


New invention—low-priced, water massage 
machine. (Sold on money - _ Guar- 
antee.) Hoyle sold 30 first week. Landom took 
8 orders first four hours. Mrs. Howell sold 
12 first two days —52 for first delivery. 

Absolutely new. Nothing else like it. Women 
delighted —enraptured— buy on sight. sale at 
every home in every town and city. We mail 
circulars to advertise ahead for you in your own 
field. We help you build the business. 

No experience is yy Start right 
and make mone y first day. Agents—men and 
women — general agents— wanted quick. 

Exclusive territory. No competition. Se- 
cure high-class position. Write today for complete 
particulars free. ddress 


The Blackstone Mfg. Co., 288 Meredith Bldg., Toledo, 0. 
3 YEARS TO PAY 
Meister Piano 
$54 moni Price $175.00 
No cash payment down. No interest 
—no extras. Piano stool and scarf free. 


ROTHSCHILD & COMPANY 
Dept. 16 M CHICAGO, ILL. 


FINEST VIOLINS on 30 DAYS’ TRIA 
We sell direct from our Chicago 
hoice 
ged instruments in Ameri 
Everything the violinist needs. Violins trom $5 to $100 and 4 
Time Payments arranged if Cutt, 30 DAYS’ TRIAL 
before you decide to fi 


s 
m. C. & & Son, and Importers 
(Est. 1869) S. Wabash Ave., Chicago, Ill. 

Our Imported wood, varnishes 


and tools for violin makers, 


Electrical tracks, “awitchee, trolley 
cars, dynamos, motors, dynamo castings,. 


engine castings, everything for the young elec- 
trician. Send for our complete catalog ‘‘B.’’ 


The Carlisle & Finch Co. 
262 E. Clifton Ave. Cincinnati, Ohio 


POPULAR MECHANICS ADVERTISING SECTION 


For Big and Quick Profits 

I am the largest grower in America. Fourteen 
years’ experience enables me to give practical 
instruction in the business that will add $5 to $60 
per week to the income of any man or woman in 
spare time. 

No matter what your occupation is or where 
you are located, here is an opportunity to acquire a 
thorough knowledge of a business that pays better 
than any other on earth. 

Send for free book giving particulars and 
information, how to start, cost, etc. Address 


JACKSON MUSHROOM FARM 
6286 N. Western Avenue Chicago, Illinols 


C ACHOO! Make the whole family 
and all your friends ‘*just 
sneeze their heads off” without knowing why, 
ACHOO, the new long harm: 
less snuff. Sent anywhere for 10c, 
90c adozen. Catalog included FREE 


P.T. & N. CO., Department B, Chicago, il. 


How to Entertain or 
and Riddles, 73 Toasts, 67 Parlor Tricks, 8 Fortune 
Telling 52 Money- Bekins Secrets, 22 Funny 
Readings. All 10c Postpaid. 

J. C. DORN, 709 ‘Se So. St, 17, CHICAGO, ILL. 


Erickson 1 Leg Does not chafe, overheat 


or , end of stump. 


Send for Catalog 
The in the world. 
E. H. ERICKSON ARTIFICIAL LIMB CO. 
17 Washington Ave., N., MINNEAPOLIS, MINN. 


DON’T BE BALD 


Don’t be prematurely gray. Stop your hair 
falling. Use our Hygienic Vacuum Cap 
at home a few minutes each day. It forces 
circulation of blood rough the hair roots. 

It means perfect health for the hair. 

Endorsed by the leading physicians. 30 days 
free trial. WE SU PROOF. BOOKLET FREE. 
HYGIENIC VACUUM CAP CO. 
513 D Sibley Bldg., Rochester, N. Y. 


3 BEAUTY POSES 25c. 


Decorate your “ Den” with “ Art Gems” 
Exquisite portrayals of female loveliness. 3 
bewitching poses 25¢;6 for 50c. One 642x8% 

photograph free with every order for six. 
Our Dollar Special: Two 6%x8% photo- 
graphs, 6 cabinet si size and 32 small photos, all 


pictures are ail real 5 No 
ART PHOTO CO., 2001 P.M., Grand Rapids, Mich. 


= 
_ MAKE 
y 
MONEY 
HERE|| 
7, | 3 
= address 
We - 
SS 
= TOY MAKER. Tells how to make Engines. 
Cameras, Microscopes, Telephones, Lanterns Boats, Kites, 
Balloons, Guns, Fishing Tackle, Animal Traps and many 
others, so plain a boy can easily make. 200 illustrations. 
= 
| 
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Big Florida Book Free 


WHICH FULLY TELLS ALL ABOUT FLORIDA and 
her most noted farm colony where for 17c a day 
you may own a farm home worth $5,000 a year 


If you are interested in Florida at all —if you want to make a 
permanent home for yourself and family, get this great book that tells 
all about the great Florida land rush—how Charles H. Sieg has turned 
the attention of capital and labor to the wonderful possibilities of the 


Florida small farms. 


This book is without doubt the greatest piece of literature ever 
issued on Florida. It tells in graphic style the earnings of an acre 
of this land which is startling the whole country. It is literally an 
encyclopedia of Florida. It covers EVERYTHING. No matter what 
part of the state you may be interested in, this wonderful book will 


be of great help to you. 


THE EVOLUTION OF A TEN ACRE 
COLONY FARM 


This picture tells the story of success stronger than 
words. hink what it means! The first picture shows 
new lands nine months ago—then the settler’s tents — 
then the clearing of his land—then his growing crops — 
and finally, his beautiful bungalow, surrounded by grow- 
ing crops and independence. You will see hundreds of 
hke farms in this colony; you will learn the stories of 
their success from these people—the truth of Florida. 
And you will find all this in ““Ten Acres and Freedom.” 


It Tells 
Everything 
About 
Florida 


— The Florida Palatka 
Colony lands in par- 
ticular — it tells why 
CHARLES H. SIEG 

over $350,000 improving 

and exploiting his col. The Pioneer Florida Small Farm Man 
ony farms— why the 

Ocala and Northern Ry. invested over $1,000,000 in their new road 
—directly through the heart of these lands. 


Its wonderful array of photographic proof — actual overys 
scenes from the colony farms, backed with the further PR FE 
of, local merchants, bankers, fruit growers and vegetable raisers 
will be a revelation to you. 

This great book which will be sent to you for the coupon 
below is now in its 18th edition—over 150,000 copies have already 
been distributed and as a result over 250,000 acres of rich idle 
land will be turned into small farms. 


You will like the manner in which this land is described and 
the great country which surrounds it — you will like the actual 
stories of success from men and women who live here. They tell 
in their own words castes guage of their farms and homes) just 
exactly how they succeeded—the most wonderful and convincing 
stories you ever read. 


Here in the Florida Palatka Colony you have the finest of 
roads—unequalled rail and water transportation— a most delight- 
ful climate, schools, churches, daily papers, rural mail routes, 
local and long distance phones, colony administration buildings 
with a corps of colony and agricultural experts, and on the whole 
just an ideal community with the charm of the pleasure resort 
closely bound with the ability to earn an independent income as 
long as you live. 

A thousand families are here on their colony farms now— 
new towns have sprung up almost over night, merchants with 
well stocked stores are here — hundreds of cozy bungalows have 
been erected, everywhere you look you see growing crops — all 
this is fully explained and described in this great book, “Ten 
Acres and Freedom,” together with page after page of just the 
kind of facts and information on Florida you fre long been 
looking for. It is not merely a “land”’ book, but a book that you 
will read and keep as a reference work. 


Sign, detach and mail the coupon here at once. 2-11 
=s==: Popular Mechanics Magazine Free Florida Book Coupon *=«== 
New South Farm & Home Co., 678 Duval Hotel Bldg., Jacksonville, Fla. 


Please send me your big free book *‘Ten Acres and Freedom ”"’ 
and proofs, actual photographs and other literature describing 
your colony farms in the proven districts of Marion and Potnam 
counties, Florida. 1 do not bind myself to buy. but will gladly 
read your free literature. 


a 
| tit t 
} 
| 
" 
| 
4 
. 
i 
| § NAME 
ADDRESS 
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Gems 


Not Imitations 


A marvelously reconstructed gem — 
the greatest triumph of the electric 
furnace. Looks like a diamond— 
wears like a diamond — will cut glass 
— stands filing, fire and acid tests 
like a diamond — guaranteed to 
contain no glass. Remoh Gems 
have no paste, foil or artificial back- 
ing—their brilliancy is guaranteed 
forever. One-thirtieth the cost of a 
diamond. These remarkable gems are 
set only in 14 Karat Solid Gold guatines. 
Sent on approval — your money cheerfull 
refunded if not perfectly satisfactory. It 
will be well worth your while to get our 
De-Luxe Jewel ik — yours for the 
ing. Cut out and mail the coupon 
below —or write a postal. Address 


Remoh Jewelry Co. 
429 N. Broadway, St. Louis, Mo. 


JHE Morse Clarifier is a 


remarkable little device 


MAKES A 
PRONOGRAPH 
SOUND LIFE-LIKE 


eliminates that unpleasant metallic effect which is more or 
less common to all phonographs, regardless of price. Can be 


attached in a minute by anyone and lasts as 
long as the machine. Thoroughly tested 
and proven successful. 

Mailed Pre du Recei of 
Safistactory or Money Refunde 
In ordering please state whether for Victor, 
Victor-Victrola, Edison with rubber or metal | 
connection, Columbia Disc or Columbia Cylinder. 

Information and circular matter free. 


MORSE BROTHERS, Manufacturers and Distributers 
450 Lumber Exchange, Minneapolis, Minn. 


PATENTS 
$50 


Prepared, filed and prosecuted to allowance, including 
Government filing, and attorney’s fees. First payment 
only $5. Other payments to suit. Send sketch, model or 
other description of your invention with first payment. If 
you will cut out this ad. and send to me with your reply I 
will allow you $10 on account of the cost of your patent. 
Patents procured where others fail. Full particulars free 
on request. 


ALEXANDER J. WEDDERBURN, JR. 


PAT. APPLIED FOR 


Registered Patent Attorney WASHINGTON, D. C. 


Get One American Motorcycle 
At Wholesale Agent’s Price 


making motorcycles an icycles by the 
good old methods used 10 to = oun — 
hand construction of every part by skilled, 
experienced mechanics. The result is, I give you 
such a guarantee as no other .manufacturer can 
anywhere near equal—my = 
motorcycles guaranteed for 
3 years, my bicycles qa 
guaranteed for 
life. 
American 
Motorcycles, 
like my bicy- 
cles, are exclu- 


MOTORCYCLES 
Dols AMERICAN AND BICYCLES 


free engine, excellent control, beautiful, durable finish in Gray enamel 
with Red ing—di ish my M ycles — backed with the 
only 3-year Motorcycle guarantee made. 


AMERICAN MOTORCYCLE—Only $139.65 
Model No. 12-—Full 4 to 5 H. P. ball-bearing motor; free engine; spring 
frame; flat belt and idler; every up-to-date feature; this value illustrates 
the big value of all American Motorcycle models. Full illustrations and 

description of Model No. 12 sent free on request. 
Also write — for my 1912 American Motorcycle 

y Catalog, showing all 1912 American Models--and get 
my special Wholesale Price Offer. To secure ad- 


in Motoreyole or Bicycle. 


* Pres. Am. Motoreycle Co., 
101 American Bldg., Chicago 


DEPENDABILITY THE AIM 


4and6cyl. 30-75h.p. 4 cycle. 
Surprisingly simple. Ask 


CAREER 67 CRANE 
DETROIT AVENUE 


are guaranteed to fly 

00 will purchase complete 
$3. to construct our 3-foot B 
MONOPLANE, with plan and directions. (Express 25c. extra.) Plan 

and directions only for this Bleriot Model, 15c. postpaid. 

$6 00 for complete materials to build 3-foot ‘“‘IDEAL’’ WRIGHT 
. BIPLANE, with plan and directions. (Exp. 40c. extra.) 
Plan and directions only for this ‘‘ IDEAL "’ WRIGHT, 2Sc. postpaid, 

Send stamp for catalog of “IDEAL” MODEL AEROPLANE SUPPLIES 

Ideal Aeroplane & Supply Co., 82-88 West Broadway, New York City 
| — 


Model Aeroplanes and Accessories 


We manufacture the highest grade of aeroplane models on the market. Every 
part is well made fromthe best of materials and in exact accordance with the 
designs submitted to us. We have on hand at all times stock models of all 
well-known machines. We carry acomplete stock of accessories of all descrip- 
tions—miniature pneumatic wheels, ball-bearing shafts, turnbuckles, eyebolts, 
light model wood, Para rubber, wire, etc. Our simple and compound elastic 
motors are the most durablesold. Our prices are very reasonable. Send at once 
for our catalogue C, which fully describes and illustrates all models and parts. 


Aero Mfg. & Accessories Co. 
18 Dunham PI. BROOKLYN, N. Y. 


ENGINES 2’Gasoxine 1-8 H.P. up 


Small Steam Boilers, Grinders, Ikonographs, Stere- 
Pumps, Dynamos, otropes, Postcard Projectors, 
Fans, Saws, Lathes, Miniature Railway Equip- 
ment, Wireless and 
Electrical Novel- 
ties. Large catalog 
mailed for 15 cts. 
{coin preferred). 
Refunded on first 


order. No tals. 
AMATEUR MECHANICS SUPPLY CO. 
8S. Dearborn St., CHICAGO, U.S A 


618 G, 219 


$ ] 3 9 65 secure big 
the best motorcycle or bicycle 
wo ever made. 
+4 / \ Se’ QO 
Z 
: IN. Broadway, Si. Louis, Me. 

— 

* 
“IDEAL” AEROPLANES _ 
| 
| 
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Book on Florida 
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You Must Get This Free 


THIS Wonderful Book is filled 


from cover to cover with facts 
about Florida of great value and fascinating 
It shows you 
plainly just how you can secure at small 
cost, on long time easy payments, a Truck 


or Fruit Ranch in the World’s Greatest 
Proven, Protected Grapefruit, Orange and Truck Crop Region. 


interest to every reader. 


E WANT you to send today for “A NEW 
DOMINION.” 


This is the name of a 
brim with first hand i 
this wonderful state. 


“A NEW DOMINION ”’ will give you the definite information 
you are looking for. It tells fr Florida in general—and 
the Orlando Florida farms—the most productive tract of 
Florida land ever opened to the public—in particular. 
The Orlando Florida Farms start within about three and 
ye -half miles of Orlando—the busiest, prettiest and fast- 
est growing city in Florida. These farms are im the very 
keart of Florida’s greatest producing section. 
Never before has this land been sold in small tracts. 
For the first time we are in position to offer it in 5, 
10, 20 and 40 acre allotments. 
Here is land located in the frovsn , brotected oran, 
and grapefruit section of Florida; here is land 
that is in the soil belt which produces the greatest 
returns in the growin; for the 
winter markets of the 


Orlando Isa City of Over 
7,000 People 


eat book on Florida—filled to the 
formation, data, and vital statistics of 


$1.00 An Acre Down and $1.00 An 
Acre Per Month 


The tract of land known as the Orlando Florida Farms, which 
we are offering in 5, 10, 20 and 40 acre allotments, is superbly 
located—has perfect drainage—pure water, and incomparable 
health conditions. This land fies about 100 feet above sea 
level, and the climate, both summer and winter, in this section 
is magnificent. 
Transportation facilities here are of the very best— 
three be reat railroad systems bounding it on the 
North, East and West. 
We are offering this immensely productive land at 
.00 an acre, on the easiest possible terms—$1.00 an 
acre down and $1.00 an acre per month; and— 


We Give You a Full Half Year for 
Examination and Investigation 


We have evéry confidence in this land and know that 
any one who once sees it will be satisfied and delighted. 
When you buy this land at $30.00 per acre upon our 
remarkable terms, you are securing the cream of Florida 
land at the rock bottom price. This is the reason we are 
enabled to give you plenty of time to go 


Orlando, the County Seat of Orange 
County, Florida, has a population of more 
than 000 and is the greatest shipping 
point for citrus fruits in the United States. 
Orange County may truthfully be called 
the real banner county of the state. Inthe 


Fill out and mail the Free Informa- 
tion Blank and we will send you, 
Postage Prepaid, this great book, 
without cost or obligation to you. 


to Florida and look over your purchase. 
As a preliminary step to independence 
for life, we want you to send for our 
new book, EW DOMINION.” 
This book tells you how and why ener- 
getic, industrious Northern men 

women are achieving success on 5 or 


production of oranges, grapefruit, tang- 
erines, etc., this county leads; in the production of trucking 
crops such as celery, lettuce, cabbage, onions, Irish potatoes, 
sweet potatoes, etc., it is not approached by any other section 
of Florida. 


The successful truck growers of Orange County are today 
parma ype from $250.00 to $1,000.00 per acre eac 

year. e owners of grapefruit and orange groves are 
taking off crops that yield from $600.00 to $1,200.00 per acre. 


10 acres of fertile Florida land. 
It is handsomely illustrated from a. showing 


ou orange and grapefruit groves and truck farms, in the 
eart of t is section. 


This book is absolutely free to you. Send for it at once—it may 
be the stepping stone to a glorious future for you and your 
loved ones. We are going to send it to you without any cost 
or obligation, along with maps and other literature, showing 
the exact location of these magnificent farms. 


Fill out information blank below and the great Florida book, “A NEW DOMINION,” will be sent you by return mail. 


Orlando Florida Farms Company 


302 Fisher Building 
CHICAGO 


FREE INFORMATION BLANK 


Orlando Florida Farms Co., 
302 Fisher Bidg., Chicago, Ill. 


Please send me, postage paid, and without any obligation on 
my part whatsoever, ous free book on Flor@da, entit] “A New 
Dominion,” map owing location of the Orlando Florida 
Farms, and al! information concerning this land. 


(No Letter Necessary With Tris Blanks 
Address Your Envelope This Way: 


ORLANDO FLORIDA FARMS COMPANY 
302 Fisher Bldg, Chicago, Ill. 


|| 
| 
||| 
+f 
j 
| 
NAME 
Town 
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TWOINVHITM MI TWIHLIVEd ¥ 


A NEW BOOK FOR WHICH THERE IS A REAL NEED 


A PRACTICAL COURSE IN 
MECHANICAL DRAWING 


“Written So You Can Understand It” 
By WM. F. WILLARD 


(For several years instructor in Mechanical Drawing at Armour Instigute of Technology, Chicago.) 


134 Pages Price 50 Cents Cloth Cover 
131 Illustrations POSTPAID Size, 5x7 Inches 


A book for individual study, shop classes, trade or high schools, and those who 
would like to know something of the DRAFTING PROFESSION. 


WHAT OTHERS SAY ABOUT IT: 


“It is one of the best books on Practical Mechanical Drawing I have ever seen and I can recommend it to 

any one who desires to make an individual study of drawing.” 
E. S. Lipsy, B.S., M.E., Prof. in Experimental Engineering, Armour Institute. 

“This is a — useful little book, and every young fellow who is desirous of making himself more valuable 

to both himself and his employer will find it a great help in ‘boosting’ himself to a higher “t and ‘bigger pay.’”’ 


HE NATIONAL BUILDER. 


POWER GAS: GAS PRODUCER 


“Written So You Can Understand It” 


The only authentic reference 
manual covering every detail of 
installation and operation which 
has been written in a non-tech- 
nical manner. This book was 
prepared especially for the in- 
quirer in this field who would like 
to be able to judge intelligently 
as to the economy and advisability 
of changing from other forms to 
Producer operation. It will also 
appeal to the engineer who wishes 
to understand thoroughly the 
working of the new system and 
thus be prepared to handle a 
plant competently. 


PRICE ONE DOLLAR 


By J. C. MILLER, M. E. 


One handsome, cloth 


bound volume of 192 
pages, printed on ra 
the best quality of 4 


book paper and pro- 
fusely illustrated. 


The following list of chapter head- 
ings shows how thoroughly the author 
has covered his subject: Producer Gas 
and the Gas Producer—Classes of Gas 
Producers — Industrial Gases—Compar- 
ison of Heat Values— Types of Pro- 
ducers — Gas Producer Fuels — Gas 
Producer Operation — Gas Power and 
Steam Compared — Reliability of Gas 
Power — Gas and Steam Power Costs — 
Installation— Alphabetical 
In 


PATTERN-MAKING 


By G. H. WILLARD 
WITH ADDITIONAL CHAPTERS ON 


CORE-MAKING AND MOLDING 


“Written So You Can Understand It” 


A book for the man who has to 
do the work. Written by a practical 
pattern-maker of many years’ ex- 
perience. Gets right down to busi- 
ness in the first chapter and keeps 
it up throughout the book. Full | 
kinks and actual working informa- 
tion. Profusely illustrated. Every 
one following this trade, or intend- 
ing to learn it, should have a copy 
of this valuable book. 


224 Pages, 312 Illustrations, Cloth Cover 


“Ten chapters are devoted to 
careful instruction for the making 
of specific patterns. The patterns 
chosen are of gradually increasin 
difficulty and cover practically a 
the points that come up in ordinary 
penction, especially the 

ow price of $1.00, this book is re- 
markably practical and comprehen- 
sive. It is written in a style much 
more readable and effective than i is 

usual with books on this subject.” 
— Engineering News. 


POPULAR MECHANICS BOOK DEPT., PUBLISHERS, CHICAGO, 


|__| 
A Practical Course in 
Mechanical Drawing 
WILLARD 
PRICE SO CENTS 
Ww 
POWER GAS 
* AND THE 
GAS PRODUCER 
ig, 
| (| Pattern 
ii | M aki ng 
| Ws 
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For the first time in history the iy genuine 
Illinois Watch is now sold by mail on the easy 
ment plan. No man or woman need be, nor 
without a famous Jilinois Watch. 

This is the greatest public triumph of a decade—a 
believed impossibility made ible. It will revolution- 
ize the watch business. ust think of ba 
world-renowned Illinois, it as 
please! For over 40 years Illinois hes been 
acknowledged the standard— at ome great conspicuous 
watch value—the one watch chosen and worn by the 
great men and women of our nation. 


A Guarantee that Means So: 

Part for part—in accuracy, in wear, finish, beauty, 
quality of material and workmanship, and every other 
feature, the dilinot is superior to any other watch 
at any price. Both the makers and we stand back 
of this remarkable time-piece with an ironclad, legal, 
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ILLINOIS Best Watch 
Earth Now on CREDIT. 


you buya genuine Illinois 
on credit—we are the ex- 
elusive credit distribu. 
tors. If you buy froma 
jeweler, you’llhavetopay 
cash, If you buy fromus, 
you'll get it on approval— 
you take norisk—you have 
our guarantee andthe 
maker’s and youcan 
as you please. 

o dealer any- 
where can un- 
der-sell useven 
for all 
delive 
Free 


broad guarantee—a guarantee that means something 
—that protects you in every respect— assures you 
of the best watch on earth. 


Largest Watch Distributors In The World 


Weare one of the largest direct, easy-payment, de- 
pendable watch houses in the world. For over 35 years 
we have sold all kinds of watches, and honestly can say 
that we have never seen a watch—at any price—equal 
im quality to the marvelous Jllinois. 

How We Save You Money 

This famous ZJilinois will cost you less than in- 
ferior makes, sowhy not get the best for money? 

indeed a profit sharing plan. Nowhere else can 


Ourfree, beau- 
tiful, profit- 


The American Watch Company 
200 


Dept. 


Mr. Reader! Why are you 
interested in AVIATION? 


TELL US YOUR REASONS 


and we will mail to you Free of Charge 
an artistic autographed photograph of 


GLENN H. CURTISS 


(Like Cut) 
This offer is made because 


We Want to Know 


the extent of the interest in aviation and the opinion of 
those interested in the future development of the Aeroplane 


Industry. If you are building an Aeroplane we may be able 
to assist you. State your views on the Scecccessses 
accompanying coupon or in a letter. Mark “‘ X”” after those statements which cover your interest in Aviation. 
THE CURTISS EXHIBITION CO., 1737 Broadway, New York 
Fill in the Coupon and mail to Gentlemen—I am interested in aviation and read “Popular Mechanics” ..... 
The Curtiss Exhibition Co. an Aeroplane...... an Acroplane............++ 
JEROME FANCIULLI, Gen. Man. I want to build an Aeroplane......... I want to conduct an Aviation Meet..... 
1737 Broadway, NEW YORK CITY I am a member of an Aero Club..... I am developing an Aero Device.......... 
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Own 
Time 
= To 
° 
Pay 
VW» 
) 
an | 
and learn the truth | 
about watches— = = 
learn why an J/- 
linois should be _ 
in your posses- 
sion — learn how 
you can own one on your own credit terms, Send your address. 
of St. Louis | 
St. Louis, Mo. 
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Shop Notes Year Book for 1912 


224 Pages—612 Articles—510 Illustrations 
Vol. VIII of the Series — Price 50c Postpaid ‘ 


The tradesman in any line who desires to save himself the trouble of puzzling out the “kinks” and 
“short-cuts” of his occupation will find the Shop Notes Series of Year Books a veritable encyclopedia of 


EASY WAYS TO DO HARD THINGS 


They represent the valuable experience of expert engineers, firemen, carpenters, machinists, 
plumbers, painters, iron and wood workers, electricians, masons and other tradesmen. 


200 Pages VoL L “Shop Notes for 1905” 385 Illustrations 
| 228 Pages Vol. Il, “Shop Notes for 1906” 555 Illustrations 
228 Pages Vol. Ill, “Shop Notes for 1907” 580 Illustrations 
212 Pages VoL. Iv, “Shop Notes for 1908” 536 Illustrations 
224 Pages Vol. V, “Shop Notes for 1909” 461 Illustrations 
224 Pages Vol. VI, “Shop Notes for 1910” 451 Illustrations 
224 Pages Vol. VI, “Shop Notes for 1911” 468 Illustrations 
224 Pages Vol. Vill, “Shop Notes for 1912” 510 Illustrations 


The low price of 50 cents a volume or $4.00 for the 8 books in a handsome case, prepaid, places 
them within the reach of all as the set may be acquired gradually, one volume at a time, if desired. 


Popular Mechanics Book Dept., 318 W. Washington St., Chicago 


(Fotex-q] DoYou Like to Make Things? 


OULD you like to have at hand for reference a 

splendid collection of over 700 articles telling how to 

make scores of appliances of daily use about the 
house; simple electrical apparatus; various amusement 
devices for summer and winter and indoor and outdoor 
sports; novelties; tricks; magic; puzzles; etc.? 


We supply these instructions in a series of 4 books at a price 
which is insignificant when compared with the value received. 
Amateur Mechanics No. 1 — :& ii" 
Amateur Mechanics No. 2— 
Amateur Mechanics No. 3— 
Mechanics for Young America — ix iis" 
Each of these books contains different matter; all “ Written So You Can 


Understand It” and fully illustrated. Size 6x9 inches. Something to interest 
everyone. They should be in every American home. 


Price, 25c Singly, or the Set of 4 Vols. $1.00 Postpaid 


ORDER OF YOUR NEWSDEALER, OR 


Popular Mechanics Book Dept., 318 W. Washington St., Chicago 


| | 
| 
| 
| 
| | 


POPULAR MECHANICS ADVERTISING SECTION 149 


“You Get the lob" 


That’s what the trained man, the expert in his line, hears today from the 
man that hires. 

Worth-while jobs are not given out haphazard Training lands the job— 
training that means high-grade work and a short cut to results. And train- 
ing wins quick advancement to still better jobs. 

The day of the “‘Jack-of-all-trades”’ is passed. This is the time of the 
specialist. No concern can afford to place a high-grade equipment in the 
hands of low-grade men. Competition forces employers to meet skill 
with skill. 

The business of the International Correspondence Schools is to supply 
training; to give job-getting and job-bettering ability; to raise salaries. 

Every month upward of 300 I.C.S. students write to Scranton to tell of 
positions secured or bettered—of earn- : 
ings increased and prospects brightened 


International Correspondence Schools ¢ 
—through study of I.C.S. Courses. $ ti Ps 
Box 872, Scranton, Pa. 
Last month the number was 416. The ¢ ; ° 
* Please explain, without further obligation on my part, how I 
letters come from every section and @ can quay for a lacger salary 
2.6 tion, trade, or profession before whic ave markec ° 

from all sorts and conditions of men. $ ° 
Some of the writers live in Pennsyl- 
vania—some live in California. 

If you wish to make sure of the job) «| BSS Foreman Contracting & Building | ® 
you want—there is an I S wav for Seater 

you. To find out all about it,mark and ¢] Piping Engineer. 

mailthe coupon. Doing so willcommit {iN ing 
you to nothing, place you under noobli- §¢ . 
gation, and may prove to be the turning © Name : 
point in your career. 
Mail the Coupon NOW! City 

* Present Occupation e 


Please Mention Popular Mechanics 


METAL WORK anv ETCHING 


“WRITTEN SO YOU CAN UNDERSTAND IT” 
By JOHN D. ADAMS 


NE OF THE LATEST of our series 

of industrial handbooks. A com- 
plete manual for art metal workers, 
giving every detail for making a great 
variety of useful and ornamental objects 
such as book ends,desk sets, pad corners, 
paper knives and letter openers, station- 
ery racks,rocking blotter,desk calendars, 
match boxes, tie and pipe racks, whisk 
broom holders, candle sconce, arts and 
crafts jewelry, hinges, drawer pulls, etc. 


96 Pages — RICHLY ILLUSTRATED — 5x7, Cloth 
Price 50 Cents, Postpaid 


Order of your newsdealer, bookseller, or 


POPULAR MECHANICS BOOK DEPT. 
PUBLISHERS, CHICAGO 


y 
Every Essential Step 


in wood-working is given in the book 


Wood-Working for 


Amateur CGraftsmen 
By IRA S. GRIFFITH, A.B. 


The chapters dealing with making special articles 
bring out every cut, — and process used in this 


important trade, and the proper use and care of tools, 
working up of materials, etc., are treated thoroughly 


and plainly. 
CONTENTS : 
Making Out a Stock Bill—lI_aying Out Rough Stock—Hand Saws— 
Sawing with Hand Saws — Planes: How to Set and Adjust the Irons 
— Squaring Up Mill Planed Stock— Squaring Up Rough Stock — 
Whetting Plane lrons and Chisels—Grinding Plane Irons and Chisels 
— Making a Bird Box — Making a Tabouret How to Make an 
Umbrella Stand — Making a Magazine Stand — Making a Table — 
Making a Cabinet. 128 pages — 125 illustrations — 5x7 — Cloth. 
PRICE 50 CENTS POSTPAID 
Order of your dealer or 

318 W. Washington St. CHICAGO 


More Interesting Than 
Fiction 
and more instructive 


is this wonderful 
story of 


HEAT 


By J. GORDON 
OGDEN, Ph.D. 


of Physics, Fifth 
Avenue High School, 
Pittsburg 


The wonders of science and mechanics are of the 
most absorbing interest to the general reader when 
presented in a manner easily understood. Such is 
the way in which Prof. Ogden has written this story 
of heat and its relation to modern mechanics. Keep 
abreast with the rapid developments of the age 4 
reading this book. 


CONTENTS: 
1—Nature of Heat and How It is Measured. 2—How Low Tem- 
peratures are Produced. 3—Some Effects of Low Temperature 
Upon Matter. 4—The Production and Uses of High Temperature. 
5—High Temperatures and the Rare Metals. 6—How Heat Travels. 
7.—How Heat is Measured. 8—Expansion and Contraction. 9— 
Energy and Fuels. 10—The Manufacture of Artificial Ice. 11— 
Steam Boilers and Engines. 128 Pages—I\lustrated—5x7—Cloth 


PRICE 50 CENTS POSTPAID 
Order of your dealer or 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St. CHICAGO 


may be obtained by following 
the directions in our handbook 


ELECTROPLATING 
By HENRY C. REETZ 


Contains no more technical detail than is necessary for 
practical work, yet embodies such explicit directions con- 
cerning the actual operations as an old hand at the 
business thinks may be useful to the beginner. 

CONTENTS: 
Introduction—Electrical Equipment—Shop Equipment— 
Cleaning Goods before Plating — Copperplating—Nickel- 
plating — Silverplating — Goldplating — Miscellaneous — 
First Aid to the Injured—Business Suggestions. 


112 pages—62 illustrations—5x7—cloth 
Price 50 Cents Postpaid 
ORDER OF YOUR DEALER OR 
Popular Mechanics Book Dept. 


318 W. Washington St. CHICAGO 
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TEN DAYS TRIAL FREE 


This is the first genuine free trial ever offered on gasoline 
engines for farm and shop use. We want you to see that 
women and children can run this engine. Use the engine 
to run any machinery you have—the pump—separator— 
washing machine—corn sheller—grinder—anything, and 
remember, the engine is ready to run when you get it— 
complete and ready torun. Your daughter, wife or son can 
run this engine as easily as winding aclock. Send the free 
coupon and we will send you prepaid our sensational offer 
and our very useful book, “ How to Use Power,” free. 
after trying it out for 


EASY PAYMENT 
10 whole days you can 


keep it and pay for it on easy monthly payments. If you 
decide that the Schmidt Chilled Cylinder Engine is the 
greatest Engine on earth all you need send us is $7.50 after 
the free trial. If you don’t want to keep the engine, for 
any reason whatever after using it free for ten days, just 
send it back at our expense. Now put your name and 
address on the coupon and mail it to us or drop us a card, 
and we will send you all particulars of this stupendous 
offer free. Don’t forget that when you send us your name 
you get the book “ How to Use Power,” also free. 


5 YEARS GUARANTEE Schmidt's Chilled Cylinder 


Gasoline Engine is abso- 
jutely guaranteed for 5 years in every piece and part. The 
biggest bank in Iowa backs our $1,000 challenge offer on 


our Engines. 
SEND COUPON before you think of buying any engine 
from anybody. Learn all about this won- 
derful new type economy engine, so easy to handle. Get our catalogs 
before you obligate yourself to anybody or make any decision. 
Learn about the wonderful Chilled Cylinder; learn how useful the 
Engine will be to you and tothe women folks on the farm. Learn 
how many things you can do-with a chilled cylinder engine and how 
to save all dealers’ profits for yourself. Send your name today. 
Fill out the coupon or drop us a postal card. Act quickly. 


WRITE NOW 


Schmidt Bros. Co. Engine Works 
Dept. 1191 Davenport, Iowa 


If you like this engine 


Get all particulars of this amazing offer 
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And You Keep This 
Great Engine 


Yes, sir, that’s right—you keep this 
engine for $7.50, a wonderful gaso- 
line engine offer, an offer without a 
parallel. We ship you Schmidt's 
Chilled Cylinder Gasoline Engine on your 
simple request without an order or any 
promise from you. You use the engine 10 
entire days, use it all you want to. Then, 
if you don’t want it, send it back at our 
expense. If you do wish to keep it, pay us 
only $7.50 and the rest in the easiest 
monthly payments. We send you the 
engine free, to prove that it is the greatest 
air cooled 3 horse power engine on earth. 


Greatest Farm Engine 


It is the only engine with the marvelous, 


powerful cylinder. 
only engine for farm use with 

FREE 
COUPON 


a spark retarder. The only 

engine good enough to send 
SCHMIDT BROS. 
ENGINE WORKS, 


out on actual free trial 
Dept. 1191, Davenport, lowa. 


without a cent down in 
JENTLEMEN : 


any way and then sold 
to you on easy pay- 


ments if you want 
it. Write for cat- 4 
alogs and whole- ( 


sale price Please send 


me absolutely free, postpaid, 

FREE your engine catalogs, wholesale 
price on easy payments, all infor- 

COUPON mation about your free trial offer 
on Schmidt's Chilled Cylinder Gaso 

line Engine, aleo a copy of your free 


book, “ How to Use Power on the Farm 
—_ or in the Shop,” all free and postpaid 


7 
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Vehicles of the Air 


By VICTOR LOUGHEED 


Member of the Aeronautic Society 
Founder Member Society of Automobile Engineers 


si 550 pages. Bound in cloth, 
A Popular Exposition handsomely stamped in 


of Modern Aeronautics sold. Size ox: in Sent 
with Working Drawings extra. 


This book positively presents every known fact concerning 
aerial navigation and air vehicles—with working drawings. 


Authentic—complete—up-to-the-minute—500 subject headings—200 aero- 
nautical terms defined—270 illustrations, including working drawings of ma- 
chines and parts—140 halftone views—history of 1000 flights, with tabular 
comparisons of successful flying machines. 


a 


A 


Working Drawings | 


This illustration of one of the ; 4 

working drawings that appear DE ade 

in VEHICLES OF THE AIR is nl = 
here reduced to one-ninth of the 
it occupies in the book. All de- |. 


tails are accurately drawn to 
scale, and in the originals dimen- 
sion figures are liberally used, = eet 
so that no one who can follow 
plain directions need make 
mistakes. 


Figure 197—Scale Drawings of Bleriot Monoplane Number XI 


Make Your Own Flying Machine 


The author fully treats all phases of aerial navigation — with particular at- 
tention to modern ese of successful aeroplanes. With the information 
afforded by this book any one of ordinary mechanical abilities, and with 
very little money, can build and operate machines of known flying capabilities. 


FOR SALE BY 


POPULAR MECHANICS BOOK DEPT., 318 W. Washington Street, CHICAGO 
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$3000.°° IN ONE YEAR 


One man invested his 
SAVINGS in an Auto 
Tire Repair Plant and 
made $3000.00 the first 
year and was worth 
$10,000.00 at the end 
of the second year. 


You can make money repairing tires 
and tubes as evening employment. 
As an independent occupation, you can 


turn out thousands of dollars gross 
business per year. We furnish complete 
instructions. Investment small. Write 


for information. 


MOTOR APPLIANCE co, 
1306 Bellet polis, Ind. 


VEST POCKET SNIP $4 


This powerful little compound lever Prepaid 
snip cuts 18 gauge, accurately, easily. For 
electricians, sheet metal work- . 

ers, dentists, jewelers, etc. 
Prepaid for $1. 


AGENTS $10 a day and 
more made selling this and 
our other high grade popular tools. Write quick 
for territory and new selling plan. 


DETROIT SHEAR CO., 902 Greenwood Ave., Detroit, Mich. 


In some parts of Africa children will eat salt in 
preference to sugar. On the Gold Coast a handful of 
salt will purchase two slaves.—Topeka Capital. 


[AMATITE ROOFING 


Mineral surfaced. Needs no painting. Send for free sample. 
BARRETT MANUFACTURING CO., New York, Chicago 


“BABBITT-HOLD” 


NEW DISCOVERY :—To hold Babbitt in bearings when 
pouring. Will not melt, cake,crack or crumble. Easy to 
apply. Easy to remove. Brushes off and leaves the work as 
“Clean-as-a-whistle.”” Sticks — glue when pouring; never 
budges! Easy-to-make. Inexpensive. Send one dollar 
David Welsh, 639 North § St Philadelphia, Pa., and 
by return mail, the formula for “ BABBITT-HO 
Results guaranteed, or money refunded immediately. 
“BABBITT-HOLD” has clay or putty “‘Skun-a-mile.’ 


Per Month 


BUYS THIS MOTOR CYCLE 


HE genuine and famous Arrow, 

four and one-half horse power, 

1912 model, with the great 
Aviation Type motor. The motor 
that has made this machine 25 per 


cent faster with 50 per cent less strain 
and gasoline consumption. Agents terms on 
this big Introductory Offer. Same credit 
dealers get. We want 
good riders every place 


Dealers’ Credit to | AT ONCE. Ride the 
You if You Write | ARROW while pay- 
ick ing at the rate of 

Qu € only $12.50 per month. 


This offer is to quickly 
piace Arrows in every 

cality. We give the 
same liberal terms we 
allow to dealers, re- 
quiring only a part pay- 
ment with plenty of 
time to pay remainder. 
Send for free catalog 
today—New—Don’t wait. 


Only $100 down and 
$12.50 per month for 
10 months—$225 in ali 
for the absolutely per- 
fect Arrow. 


Send the coupon to- 


day for our Big offer. 


THE 1912 MODEL ARROW 


With the new Aviation Type Motor — speed, 
60 miles per hour. Latest style Messinger 
compound spring saddle—seamless tubing 
frame—grip control—double truss fork—Bosch 
high tension magneto with special control—positive 
force feed—triple expansion exhaust chamber—mineral 
tanned flat belt—free engine—most splendid finish—a 
superb motorcycle—and at only $12.50 per month. 


Send the Free Coupon 


Here’sa winner. Get busy. Wonder- 
ful invention. The Easy-Wringer. 
avery woman buys. Think of it! 
A self-wringing mop. No putting 
No soiled clothes. Can use scald- 
Two turns of crank 


AGENTS 


hands into dirty water. 
ing water containing strong lye. t 
wrings out every drop of water. No talking necessary — 
just show it and take the order. Agents coining money. 
WRITE FOR FREE BOOKLET AND INFORMATION TODAY. 


THE U. S. MOP CO., 1454 Main Street, TOLEDO, 0. 
4 Musical 


Instruments FREE 


You get these marvelous attachments 
—superb harp, Tyrolean zither, con- 
cert guitar and artist banjo, FREE 
with every celebrated WING plano or player 
piano. You ¢ y as well as the most ac- 


rial a WING with th ene unprecedented adc ii- 
ions. ite pie for big piano book and 
details of wonderful offer 


ING & SON, Dept. 1191, 9th Ave. and 13th St., NEW YORK CITY 


Just your name and address on the free coupon and 
mail it to us today. We will send you at once full details 
of this big Arrow Motor Cycle offer. Remember, we 
want good riders everywhere and for a limited time we 
allow the dealers’ credit and easy terms to all buyers of ie 
the Arrow. Send Coupon af once. wo 


Arrow Motor Co. 


COUPON 


California Ave. and wn ARROW MOTOR CO. 
19th Street Hho St. 
Dept. 1191 a CHICAGO, ILLINOIS 
CHICAGO ° Pe You may send me your free Arrow 
Catalog. 1am under no obligations. 
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“AT yoa—who explained things in such a way 
“that you laughed at yourself afterwards for not 


selves—how the logical sequence of facts seemed 


_ understandable? 


. through this proposition with me until I under- 


éValve timing and its influence on the motor—Valve grind- 
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“The How and Why 


By FAY L. FAUROTE 


of the Automobile 


200 Pages. Bound in full cloth. 250 illustrations. Price $1.00 Prepaid. 


ID you ever read a 
book which gave you 
just the information 

you wanted without being 
compelled to go through 
page after page of intro- 
duction and history ? 
Did*you ever talk 
man who.came over on 
your side of the fence and 
talked WITH you and not 


The author realized all 
these difficulties himself, 
because he has been 
through it'all. Not only 
that, but his experience as 
an instructor of a large 
motor school taught him 
the way to explain the 
various parts of a motor 
vehicle in simple language, 


understanding the subject before—it was really 
so simple? 

Do you remember when you used ‘to study by 
outlines—how difficult problems unfolded‘*them- 


to make what you expected to find hard, ay 


Do you remember the innumerable tinies you 
have said to yourself, “If I only had somebody 
here to explain things—someone who would go 


stood it—someone who would use homely and 
familiar examples to explain things, instead 
of talking ‘over my head by using rr 


terms ?” 
“The How and Why 


engine and its application to the motor car. 


trations and covers the following subjects: 


GENERAL THEORY OF GAS ENGINES. Simple ex- 
planation of cycle—The four-stroke cycle—The two-stroke 
cycle—Advantages and disadvantages of each, 

MOTOR DESIGN. Cylinder, what it is and its use. 
Valves, mechanical and automatic—Forms of valves— 


ing, how to do it— Valve nomenclature. Crank Case—The 
construction. Bearings—Accessibility—Working parts— 
Uses. A crank case oiling system. Crank Shafts—What 
they are—One, two, four and six-cylinder crank shafts— 
Crank case diagram, showing instantly Conditions in all 
cylinders— Diagram showing firing points and séquence 
of same. Connecting Rods. construction and material— 
Beasings and lubrication. Pistons—Piston rings—Piston 

ins 

THE TRANSMISSION. Reason for and use of trans- 
mission, Simple Explanation of 
The sliding gear—The three’ speed progressive— 

he three speed selective—The four speed tive—Plan- 
etary gear—Friction drive. 


METHODS OF DRIVING. Single chain drive—Double 
chain drive —Bevel gear drive. 


so that even the boy of 
fifteen could understand and appreciate them. 

For instance, did you ever think that the phy- 
sician uses a form of carburetor whenever he 
gives chloroform or ether—do you realize that a 
shotgun is a form of gas engine whose action is 
almost identical with that of an automobile moter? 

Do you want to know what a sliding gear 
transmission is—explained in such simple lan- 
guage that anyone can understand it? 

Would you like to see what’s inside of an auto- 
mobile engine—would you like to know the name 
of every part—be able to talk intelligently about 
it and be your own mechanic—tell your chauf- 
feur what to do—know when he is bluffing you ? 

In a word, would you like to know all about a 
motor car—how it works—how todrive it and how 
to take care of it? Then subscribe for a copy of 


of the Automobile” 


A book of practical information for s¢ekers after the fundamental facts regarding the gasoline 
Interesting and instructive to both 
the expert—the former for information, the latter for reference. 
(M.E.), for five years closely associated with the Experimental Department of a pioneer automobile 
factory, for two years instructor in the Detroit Motor School. 
bound in full cloth, printed on high-grade’enameled paper, contains over 200 pages and 250 illus- 


the beginner and 
Written by Fay L. Faurote, B.S., 


The book, which is handsomely 


CONTENTS: 


THE CARBURETOR. A very simple explanation of 
carburetion—The mixing valve—A few of the first types— 
Some of the modern carburetors—Foreign carburetors. 


IGNITION. The make and break system—A simple 
explanation of the apparatus used. The Jump Spark — 
tem—Electrical units. Sources of Electricity—The 
cell—The storage cell—Dynamos and magnetos— The 
spark-coil—Commutators and timing devices—Spark plugs 
—Wiring diagrams. 


COOLING SYSTEM. Air Cooling. 
Direction of circulation—Radiators— 
—Anti-freezing solutions. 

RUNNING GEAR. Front Axle—Construction of—Steer- 
ing Gear. Rear Axle—Differential gear—The live axle— 
The dead axle--Wheel construction—Bearings. 

HORSE POWER DETERMINATIONS. Engine test- 
ing—Indicated horse power—Brake horse power—Me- 
chanical and heat efficiency—Road testing. 

Send in your order at once—don’t delay. The price is 
$1.00 postage prepaid, and the address is 


Water Cooling— 
ater pumps—Fans 
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The Little Friend 
of the Deaf 


. This ad is to deaf people who 
2% have about given up—who are fail- 
. ** ing in hope and in courage—people 
whe think their cases unlike other cases which have 
been relieved. We don’t want any money. Just 
send for a book that tells about “Wireless Tele- 
phones for the Ears”—little devices that 390,000 
deaf people are using today because they HEAR 
with them. Think of it, men and women; these 
tiny wonders are so small that they fit in the ears 
out of sight and so soft that you never feel them, 
even when lying down! Yet you hear whispers! Is 
your case beyond such simplicity? Not a bit of it. 
One of the officers of this company is a deaf man. 
He became desperate, and in desperation developed 
this marvelous ear drum. It is one of the inventions 
of Mother Necessity—an inspiration. 
today. You’d never even suspect his affliction. 
He’s been improving this tiny “phone” -for 20 
years. There is nothing else to compare with it— 
anywhere. Don’t you want the book he has written 
about it—a book by a man who understands deaf 
people because he is one of them? You do, if you 
want to improve your hearing. Just say, “Send the 
book,” on a post card, and mail it to WILSON EAR 
DRUM CO., 144 Todd Bldg., Louisville, Ky. (17) 


| Amazing Profits 
in Mushrooms 


ody can add §8 to $40 per week 


Actual 
Size 


to os income, in spare time, entire 
year growing mushrooms in cellars, 
sheds, barns, boxes en tell you 


| w h ere to sell, at highest prices 
| Free Illustrated Instruction Booklet 


| HIRAM BARTON 
| Desk 2, 329 W. 48th St., New York 


The New Way 


No wear, no tear, no beating. Dainti- 
est articles washed without injury. 
‘tge-4 Tub of clothes washed in 5 to 10 
- minutes. A child can operate. Well 
made, will not rust. Lighter than a 
washboard. Instantaneously attach- 
able to any metal tub or wash boiler. 
No screws to tighten. Order from 
this ad. Satisfaction guaranteed. Send 
for circulars. Agents wanted. 


Rapid Vacuum Washer Co. 


Prepaid 26 Hermon St., Worcester, Mass. 


Complete Scholarship 


ART FREE 


SPECIAL LIMITED OFFER 


a mean just what we say We are ae tol 
we tothe public generally, the wonderful success 
we ir exclusive methods. If you love the bear itiful, 
we guarantee to teach you Art. You learn right at 
home, by mail and in your spare ti Great artists! 
your instructors. Same methods employed as are used 
in the great ateliers of Paris. WRITE at once for 
beautifully illustrated Prospectusand full explanation 
j of our Free Scholarship Offer. Remember, thi fer 
s limited to a few in each locality who answer at once. So write today 


NE ARTS INSTITUTE, Studio 1191 OMAHA, NEB. 


Talk to him ° 


Authoritative Book 
on the Science of 


OSTEOPATHY 
ABSOLUTELY FREE 


More than 90 pages (profusely illustrated) containing com- 
plete and authoritative information concerning the theory 
and practice of Osteopathy, together with a full explanation 
of the profit and honor that comes to Practitioners of the 
Science of Mechano- Therapy (Drugiess Healing) ; a Science 
far simpler and more comprehensive than Osteopathy — 
sent Absolutely Free to readers of “ Popular Mechanics.” 


The possession of this remarkable book has opened the door of 
Opportunity to an army of ambitious men and women who desired 
to become Practitioners in the Science of Drugless Healing. 

Thousands of successful Practitioners all over the civilized world 
attest to the ability of the American College of Mechano-Therapy, 
to educate men and women in class or by correspondence in this 
highly profitable and honorable profession. Eighteen millions of 

people in the United States today call in a Drugless Healer when 
the *y are sick. 

Many of our graduates are averaging from $10 to $30 per day 
and become proficient through studying only in tueir spare time 
in their own home. 

The expert Practitioner in this Art and Science occupies an 
enviable position in the social and professional world—he is an 
expert in om knowledge of the Natural Laws of Drugless Healing. 

Phe object of the College, in presenting you with this free text 
book on Osteopathy, is to enable us to more clearly define—to give 
you a more thorough understanding—of the Science of Mechano- 
Therapy (Drugless Healing). We gladly take the loss entailed by 
this presentation. 

Send us two 2-cent stamps to cover postage. Fill in the coupon 
below carefully, and we will send you this book immediately, with 
our compliments. Address 


AMERICAN COLLEGE OF MECHANO-THERAPY 
Dept. 617 81 W. Randolph Street Chicago, Ill. 
CLIP THE COUPON NOW 


American College of Mechano-Therapy, 
Jept. 617, Chicago, 
To the Dean:—Please send me, with your compliments, your 
large text book on Osteopathy. togethe r with complete informa 
tion regarding your course in the Science of Mechano- Therapy 


My Name is 
My Address is 


The filling out of this COUPON entails no obligation whiineever, 
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E SURE to write 

a postal to Phelps 
for his big show room 
book of 1912 buggies—all 
made-to-order and over 125 
to choose from. The biggest 
selection in America. 


SPLIT | 


HICKORY 
VEHICLES 


ON 30 DAYS’ FREE ROAD TEST 
Phelps sells only direct from factory. All latest styles, 
brand new stock. His book tells you more about Styles 
and values than 25 
dealers’ stores could 
show you in 10 big 
towns. It's Free. 
lf you decide after trial to buy 
Phelps Saves You an Average of 
$25 or up. Write today. 


H. C. Phelps, Pres. 
THE OHIO "RBS 
MFG. CO. 


Sta. 57, Columbus, O. 
Largest Factory in the 
World Selling Vehicles 
Direct 


2 YEARS’ 


GUARANTEE 


Book and calendar for 1912 contains 200 pages. 
72 varieties pure bred, 62 colored plates. Many 

otherillustrations, descriptions. Incubators on 
brooders. Low 7 on allstock eggs. How to 
raise and make hens lay. Get my plans. They all 
say it’s great—this book—only 15 cents. 

B. H. GREIDER, Box 2 

$ oil. Catalog Free. 


Brainy Diet 


“* Fat, oil, butter, cream and eggs certainly caused my catarrh and 
deafness, but ‘our diet of lean meats, green vegetables, fruits, etc. 
cured me in, afew weeks. My brain power and complexion improved 

jously, and I ly. . Different classes 
of foods cause different Feely but correct combinations cure. Foods 
which cause expectoration, eatarrh, fevers, rheumatism, constipation, 
etc., are specified in 4 very instructive booklets—sent for ten cents. 


G. H. Brinkler, Food Expert, Dept. 16, Washington, D. C. 


Incubator; Actual hen heats, 
3. ventilates, controls. No lamp, 


Bungalows 


Designed by Jud Yoho 
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) A Week—EASY 


Here’s the qu mone 


you ever 
heard of. Just send name and 


idress—we 
“& will ship—express prepaid—Swellest Big Outfit 

\ of Samples and Color Plates, showing over 100 
correct and latest styles in Men’s Made-to-Measure 
Clothing; also special offer of a free suit to you. We 
back you to win, no money or necessary. 

st Tailoring On Ea 
Appeals to every man. 


=a 

you how and give st exclusive 
territory. Most liberal attract- 
ive offer ever made, bar none! 
Your one best. chance. Keep 
this private and write us today. 

ELK TAILORING CO. 

s01 Jackson Bivd., Chicago 


THIS SUIT 
and Big Outfit 


AGENTS $45. TO $90. A WEEK 


1 want a good man in every territory in the United States 
—as local agent for one county, or as General Agent for 
a number of counties. This is a new proposition and 
offers you an opportunity to make from $45.00 to $90.00 
a week, and on up to $8,000 or $10,000 a year. No 
experience is necessary; but | want men—young or old— 
who will treat me square, who will follow instructions, 
and who will do their level best 


THE NEVER FAIL CO., 1048 Colton Building, TOLEDO, 0. 


} Valuable Book on Lettering 


containing 25 lessons of superior styles of alphabets, script, 
monograms, etc. Such a book has long been the desire of 
Architects, Draughts:nen, Designers, Mechanics, Ad. Writers, 
etc. Including a beautiful flourished stag for 25c. 


Address, SHAYLOR ENGRAVING CO. PORTLAND, MAINE 


Get an Oliver Typewriter for 17c a Day! 

Write at once for the most liberal offer ever made on a high 
grade, brand new typewriter. Let your pennies pay for the splen- 
did New Model Oliver No. 5. Thousands are buying on this con- 
venient plan. See the nearest Oliver agent or address 


THE OLIVER TYPEWRITER CO., 107 Typewriter Building, CHICAGO 


Bleriot Racing Model $3.00 


LATEST ACHIEVEMENT in MODEL AEROPLANES. Size 28x32 
inches,double service motor, planes adjustable. (With running gear 
$3.50.) We manufacture and handle everything for model aero- 
planes. Give us a trial and let us prove our worth. 

LAWRENCE L. BUTLER (The lane Man), 414—219 So. Dearborn Street, CHICAGO, ILL. 


AMERICA’S CREATEST CREDIT 
HOUSE FURNISHERS will send Free 
their great Book—Secrets of low prices and 
Easy credit on everything you want. 

1201, 35th St., CHICAGO, ILL. 


and upwards per day clear 1 rin utfit. 
profit = rating our new Well Bo 0 
Particulars for two 2-cent stamps 


EARTH AUGUR_CO. 
128-45 Newport Ave.,Chicago,U.S.A. 


THE LATEST OUT—JUST OFF THE PRESS 


The Book of the Real Bungalows, giving size of rooms, floor plans and etc. 
Nothing like it ever published before. The Cream of 1000 Beautiful Designs. 
If you are going to build send for Craftsman Bungalews which also includes 
Hints on Bungalow Building, valuable points and suggestions written by an 
expert, Worth many times its cost to any builder. Send Coin, Stampsor Money 


Order. 


PRICE 50c POST-PAID 


Your money back if you are not satisfied 


CRAFTSMAN BUNGALOW CO. 


Henry Building 


Seattle, Washington 


$50 
teady 
Pants, $2.50 up. Perfect work § ~! 
Wary others. You coin money withour 
a 
= 
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Put This 
Tool in 
Your Kit 


Maybe a lawyer could 

open a case’’ without 
using this pry bar and 
nail puller—but it’s dollars to 
doughnuts that a carpenter, 
plumber, steam fitter or elec- 
trician would find it the most 
useful tool he ever put hand to. 
The Bonner Pry Bar is great 
for “getting into things.” 
Takes up floors, tears off ceil- 
ings, removesscaffolding,opens 
packing boxes, gets a bulldog 
grip ona balky nail and never 
lets up till it comes. — pull 
any nail—straight. 


BONNER 


Pry Bar and Nail Puller 


will pay for itself by doing things that no other 
tool can do. A household convenience. Handier 
than a Hammer. Made in 14 and 23 inch sizes, 
of special tool steel, and tempered to stand wear 
and tear. Small size nickel-plated, larger size 
blue finish. Sold direct from factory if your 
local hardware store cannot supply you. nd 
us your dealer’s name. 


C. E. BONNER MANUFACTURINC CO. 
hampaign, Ili. 


Also makers of Bonner “ Victor” Chain Pipe 
Wrench, Bonner Auto Kits, Bonner Farmer 
Kits and other special purpose tools 


India-rubber nails for use in places where ordinary 
nails are liable to corrosion are a German novelty 
American Thresherman. 


"ro GET BETTER LIGHT 


From KEROSENE (Coal Oil) 


Recent test by Prof. Rogers, Lewis Institute, Chicago, and Prof. 
McKergow, McGill University, Montreal. on leading oil-barnin 

lamps show the Aladdin Mantle Lamp Is the most economical an< 

gives over twice as much lig as the other oil lamps 
tested. It is odorless, safe, clean, - Better light than gas 
orelectric. Every Aladdin Lamp fully guaranteed and protected 
by patents i nearly every country on earth. Our burners fit 


your old lamy F 


introduce the Aladdin, we will give 
1 with name and address, ask 


d over 1000 on money back guar- 


in each neighborhood, sr gst 

‘or cata- all so 

logue M. AGENT antee; not one return runer sold 
$800 in 15 days. Ask for liberal agency proposition. Sample 
lamp furnished. 

MANTLE LAMP COMPANY, 112 Aladdin Building, Chicago, Il, 


Health? Take Turkish Bath At 
Home--Only 2c 


Exhaustion and many other ills means 
that waste matter has over-accumulated in 
your body. Drugs do not drive them out 
Exhausted men and women have been 
@ remarkably strengthened, right at home, 
in a few moments’ time by the use of 


ROBINSON’S TURKISH 
BATH CABINET 


Prominent physicians in many casesare abandoning drugs for this new 
treatment. If your mind or body is tired, open your pores, and feel the rapid 
change in your condition, right at home, at cost of 2c a bath. The Robinson 
Bath Cabinet is the only scientifically constructed bath cabinet ever made, a 
model of ingenuity Great $2 Book Sent FREE — ‘‘The Philosophy of 
Health and Beauty *’ represents lifetimes of thought of well-known scientists 
and is written plainly so that anyone can understand every word. Write in 
timetoday Agents wanted in unoceupied territory. 


ROBINSON MFG. CO., 172 Snowflake Bldg., Toledo, Ohio 


Work For 


Baldwin County, Alabama 


offers an unusual opportunity to the man who wants to be 
independent for life. 

A stamp or post card will bring you information how 
land can be secured in this desirable spot on small 
monthly payments. 

Why not live where it is warm and sunny, away from 
the cold wintry blasts and where soil conditions, climate 
and farming conditions in general are the best. We want 
to send you a free book about the tract of land known as 


EAST MOBILE FARMS 


located in the West Central part of Baldwin County, Alabama, 
2 miles south of Bay Minette, the county seat, an up-to-date 
town of 1200 popuiation. 

The lands lie from 125 to 275 feet above sea level and are high 
and dry, at the same time being well watered with flowing sprin 
and cree The rain fall of about 60 inches per year is cual 
distributed throughout the year. 

The climate is as nearly perfect as can be found in any place 
in the United States. Cool breezes from the Gulf of Mexico 
make the summers delightful. 

The land is well adapted to growing sugar cane and sweet 
potatoes, while two crops of Irish potatoes can be raised per year. 


RETURNS PER ACRE 


As the crops which are grown in this section are produced ata 
time when the highest market prices prevail, it is not exagger- 
ating to say that properly cultivated the returns per acre from 
these lands can be sheoka t from $200 to $300 

The following is a reasonable estimate of the crops per acre 
grown on EAST MOBILE FARMS: 

Trish potatoes. ..8100 to $200 to #400 


Sweet potatoes.. 125 to Watermelons.. 100 to 800 

Tomatoes.... 150 to 500 Cantaloupe...... L00 to 300 

Cucumbers 200 to 500 Strawberries 400 to 800 

Oelery.... 500 to 800 Figs 200 to 400 

Onions. .. ... 1560to 500 200 to 300 

Lettuce 250 to 500 fietoume oranges 125 to 300 
MARKETS 


Raising large crops in any locality is useless unless economical 
ways of marketing are afforded. Our location is particularly 
favored with good transportation. The main line of the Louis- 
ville & Nashville railroad and also a branch runs near and 
through some of this property, while at the south water 
transportation to Mobile is afforded. By fast freight crops can 
be pit into the northern markets in from 3) to 40 hours. 


PRICE OF LAND 


This land is offered at this time at $25 
and $1.00 per acre per month for 24 months. Thus 
a month will pay for a 20-acre farm in two years 


00 per acre. $1.00 per acre cash 
$20.00 cash and $20.00 


Don’t wait another day. You are in no way 
obligated by asking us to send you our free 
book. It will show you the way to independence. 


ADDRESS 


SIBLEY LAND CO., Incorporated 


1431 First National Bank Bldg. CHICAGO 
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LITHOGRAPHIC MODELS 


Automobile 
Gas Engine 
Dynamo 
| Steamship 


(“Kaiserin Augusta Viktoria’’) 


Locomotive 
Steam Engine 
Wireless Telegraph 
Steam Turbine 


Set of Eight $3.50 
Postpaid 


HE use of these models is without a doubt 

the most practical method of familiarizing 
one’s self with these wonderful machines. In 
fact, one can learn the construction and working 
principles better with the models than with the 
actual machines because with the former every 
inside part can be seen and studied—some- 
thing impossible with the real thing itself unless 
it be taken entirely apart. 


Reduced Prices on Quantities 


HESE models are of great value as a means 
of graphically showing all the interrelated 
parts of the above named mechanisms by virtue 
of their construction, which is similar to that of 
educational manikins of the human body and 
organs, with which nearly everyone is familiar. 
Beginning with the outermost or surface parts of 
the gas engine, for example, these are all differ- 
ently colored and numbered to correspond to a 
printed key of names which comes with each 
model. By means of their hinge-like attachment, 
they may then be lifted, thereby disclosing to 
view the layer of parts next underneath, exactly 
as they would be in the engine itself, and so 
on until the innermost construction is shown. 


Size 8x14 inches 


Illustration shows how parts separate 


POPULAR MECHANICS BOOK DEPARTMENT 


SOLE AGENTS 318 W. WASHINGTON STREET CHICAGO 
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Carat DLAMOND RINGS 


why? > order to demonstrate to you just how much you can save by buying 


diamonds direct from one of America’s leading diamond importers, we offer 
just 170 choice ‘2 carat diamonds from our latest importation. These dia- 
monds are full of fire, of fine color and perfectly cut, mounted in either Ladies’ 
Fae = | style or Men’s Belcher 14K. solid guld settings or any other style each 
for $48. Take this diamond to your jeweler and if he can duplicate it for less 
: _ than $65 return it at our expense and yourmoney willbei refi . 
44 carat Diamond, set in 4 carat Diamond, set in 


Ladies’ 14K. Solid Gold Remember when you buy diamonds direct for cash from us-you save usual retail profits and the Men's 14K. Solid Gold 
Tiffany Style ‘$48 extra profits of those who sell on credit and must therefore charge in order to make Belcher Mount- “ $48 


Mounting.. up for losses and additional expenses of conducting collection and credit departments. ing 


Our reliability is un- JASON WEILER & SON Write for our special 


questioned. We refer FREE Diamond Listof 


you to any bank or 363 Washington St., BOSTON, MASS. latest Importations. It 


newspaper in Boston. will save you 30 to 
ee Be ware = Direct Diamond Importers Since 1876. Wholesale and Retail Jewelers. | 4° Per cent on your 
eect nrc a Foreign Purch Ag ies: Paris, Antwerp and Buenos Ayres. 


New | Saved $1,200 


From the Estimate 


$3 800 was the contractor’s 
estimate for this building 
finished with lath and plas- 
ter. $2,600 was the cost of 
the building with Bishopric 
Board in place of 
plaster and Bishopric 
Sheathing in place of lum- 
ber. $1,200 actually saved 
by Bishopric Asphalt Mastic 
Construction—a far better building than could have been 
made with old-fashioned materials. Bishopric Wall Board 
. makes the modern wall—fire-resisting, air-tight, moisture- 
proof, cold- = wind-proof and vermin-proof. Comes in 
sheets 4x4 feet ready to put on. Any man who can drive 
nails can apply it. No waiting for drying. Saves a month. 
WALL: BOAR D 
Made of Asphalt Mastic in which laths are imbedded 
Surfaced with well-sized 
cardboard. Laths are posi- 
tively necessary to hol 
wall board flat and rigid. 
Bishopric the only wall 
board made with laths. 
Makes handsomest walls. 
Takes paint, paper or any 
decoration. Ceil your attic 
your cellar—your porch, 
Make a comfortable, artistic 
room anywhere. Price, $6.40 


out crate of 16 sheets or 256 
. feet. Bishopric Sheathing 


ERE'S 
my splendid 
Calabash pipe, fashioned 
after the original African 
Calabash gourd, with handsome 

lines, German silver mountings, and 
my original Anti- Nicotine bowl which 
absorbs the nicotine and uses it to make the pipe 
color like the finest meerschaum, 


“Get the Pleasure With- 
Poison’’ 


You don’t have to 


break in” this pipe. Always 


Give most power with least expense for 
fuel. Run on common coal oil, gasoline, 
distillate or alcohol. 


Middleditch Engines 


are simplest — safest — most durable — 
easiest to start — smoothest running. 
(Our free catalogue explains why.) We 
will send you one on 30 days 


Genuine Free Trial 


Most liberal trial proposition ever made. 
If you are not perfectly satisfied, you 
pay nothing. Our new 1912 model now 
ready for delivery. Write for intro- 36 } per crate of 16 sheets or aSrw vr — 

ductory prices. They will surprise you. 256 aq. feet, f.o.b. Cincinnati. Applying Wall Board to Studding 


MIDDLEDITCH ENGINE CO. 105 Meldrum Ave., DETROIT, MI i. Write for Free Book and Samples of Wall Board. Address 


THE MASTIC WALL BOARD AND ROOFING MFG. CO. 
26 ESTE AVE., CINCINNATI, OHIO (12) 


Popcorn Crispettes 
Built This Big Business For Me 


This is a picture of my big con- I stand ready to help other men to 
fectionery store in, Springfeld, make good men be have bust 
selling Popcorn Crispettes az . o make lots of money. 
—a new, delicious confec- 
tion—enabled me to estab- 

lish it. My Popcorn Crispette Machine 
made me arich man. Any other man 
who goes at it as I did can make a lot 
of money. If you follow instructions you should make more money this winter than you 
ever dreamed of. Somewhere in your town there is a small store—a half-store, a little nook 
or a store window—where you can set up your machine and make money. Or, Start at home. 

Every Time You Take in a Nickel You Make Almost Four Cents Profit 

People buy and buy and buy Popcorn Crispettes because of the taste. So delicious and tempting. In my 


literat tell about ho h ade big money with the 
“Write today, W. Z. LONG, 453 High St., Springfield, 0. 


Today 
The bowt fa $1.00 
| 
| KEROSENE ENGINE 
| 
| 
| 
BEST FOR SHOP OR FARMmen 
= | 
i 
» 
| 
| 
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Men's 16 Size, (also Ladies’ O Size) Thin Model, New Marginal 
Minute Diai, 2 ey Filled Case, G uaranteed for 25 Years, 
plain ly engraved, sent prepaid on 


Wate, 
h t wil 


Beard 


examination by gy Whether you are a railroad man 

or not, this is the Watch you want. Nomatter where you 

live. we will trust you. nd us your order ry th 

over il- 
lustrations of Diamonds, Watches, Jewelry, ete., 
 . ~ ae! for Holiday presents. It tells all about our easy credit plan. 


OFTIS BROS. & co. 


A, RELIABLE, ORIGINAL DIAMOND AND W DIT HOUSE 
DEPT: 100 100 to 308 N. State St, GHIGAGO, “aL. poipat 


Lockwood Ash Marine Motors are built on honor, and sold the same 
way. Accurate workmanship and correct design make them the best 
value of the day at any money. 


Sold on a year’s guarantee—we stand back of every motor and every part. 
Your money back if a 30 days’ test does not more than please you. 


LOCKWOOD-ASH MARINE MOTORS 


From the L. A. 1-cylinder, three horsepower motor for row boats, to our 
big splendid thirty horsepower, 4-cylinder engine, solid satisfaction is 
built into every ounce of their construction. 


WRITE TODAY for our big catalog, and prices. We challenge a careful 
comparison. We know we can save you money in the long run, for our 
engines are built for service,—long, hard service. Write today. 


LOCKWOOD ASH MOTOR CO., 108 Horton St., Jackson, Mich. 


AT I A ST! An Ignition System 
that is Water-proof 
No Batteries—No Magneto—No Timer—No Coils 


Nothing to get out of order—only one wire on whole ignition 
system. The 1912 Perfection Motor and Perfection Ignitor combine 
to make a guaranteed trouble-proof heavy duty power plant for tow 
boats, fishing boats, oyster boats, ferry boats, work boats and all 
craft contending with severe weather conditions. 


Perfection Heavy Duty Marine Engine 


For boats that must be used every day inthe year in both fair and foul weather, 
this simple, durable and efficient marine power plant is the motor to bank and 
rely on—an engine that requires no tinkering—it works equally well in fresh or 
salt water, tidewater or stream, calm or storm. 


9, . ° Send for our new Perfection Marine Engine Book that fully 
Don t Let this Opportunity go by describes the Perfection Ignitor—write today for this free book. 


Porte ot CAILLE PERFECTION MOTOR CO., 325 Caille St., DETROIT, MICH. 


Get Ahead! Time and Its Measurement| 


By JAMES ARTHUR 
Equip yourself for the 


place higher up. The only Reprinted from Popular Mechanics. So far as 
limits to the heights you can known is entirely different from anything pre- 
reach is hee Re! yous viously written on the suject. Mr. Arthur is a 
capacit ae great authority along this line, having for years 
law is the ladder to success. . 
A few minutes’ study each made an extensive study of clocks, watches and 
day will fit anyone to practise time-measuring devices. 
* — =k oe Co Chapter 1--Historic Outline. 2--Japanese Clocks. 3-- 

comprehensive lan guage. ntents H Modern Clocks. 4--Astronomical Foundation of Time. 

You also receive legal advice from our distinguished “Written So You Can Understand It” 

Es the — 64 pages. Profusely illustrated. Size 7x10 in. Printed on 

ome study in e worid, specia y attractive offer fo 
30 days only—strictly limited. ill you be one of the few? coated paper with handsome blue cloth covers. 
Write TODAY for particulars Price $1.50 Postpaid 


AMERICAN CORRESPONDENCE SCHOOL OF LAW 
2101 Manhattan Bldg. CHICAGO Popular Mechanics Co., 318 W. Washington St., Chicago 


DIAMONDS- WATCHES creoit,~ 
363 364 
Honestly Built and Honestly Sold 
‘a 
af | 
| 


Boat Builders! 


We will furnish you with boat patterns 
complete frames, in fact, everything from 
blue prints to the finish hull and 
engines. Send for our “Advance Bulletin” 
illustrating twelve new designs. 
It explains the difference between the 
“Faultless System” and the ordinary 
“knocked-down way.” 
With the knocked-down way 
buy lumber, build molds, spend weeks in 
steaming and bending ribs and assem- 
bling loose parts, things which only an 
expert can do successfully. 
With the “Faultiess Way” the frame comes 
to you all erected, every rib bent to itsex- 
act position, sheer strakes, bilge clamps 
and garboard strakes all fitted and per- 
manently fastened, so one can start plank- 
ing in two hours, : 
Wedo al A the bard work by machinery—your part is 
TO BUILD" System this work ie 
done by experts under the critical eye of our naval 
ect. 
YOU can build your own boat cheaper and better 
other w: 
The, FAULTLESS SYSTEM"’ is perfecti¢ 
nd for our Advance Bulletin and two interes! 
books, entitled **‘ The Boat That Jack Built ’’ 
**The Building of the Idylease '’—mailed free. 


Valley Boat and Engine Co. 
1200 Hess Street, Saginaw, Mich. 


fA 


” 


you must 


Shipped FREE! 


Thelatestand greatest offeron the Genuine 
Edison. This offer is for every one who has 
not yet heard our Edison in his own home—for you to 
hear concerts and entertainments by the world-famous 
musicians—just such entertainments as the metropoli- 
tan theaters are producing. 


Rakish designs with all the latest improvements— 
Low, comfortable position ; very powerful roller 
bearing motor (4 1-2 h.p.). Free engine. Reduced 
am Live agents wanted in open territory. 


“Ten Tests of an Automobile” 


By Herman Amel. These tests tell just how to investigate an 
automobile for ite weak points, and prove in advance its 
merits as a practical and economical! car. The book shows you 
what a car should and should not have, and warns in plain, 
readable English the car not to buy, and why. Mai ed to 
you for 10c. Worth hundred times the price asked. Get 
your copy today and learn all about automobiles. Address 


HERMAN AMEL, 837, 76 W. Monroe St., Chicago 


vo. Building? 
Then let us send you copy of our new booklet PA-1 


— which tells all about the proper method of 
finishing floors and interior woodwork. 


Johnson’s Wood Dye 


makes inexpensive soft woods just as 
artistic and beautiful as hard woods. 
Tell us the kind of woods you will 
use and we will mail you panels of 
those woods artistically finished— 
together with our 25 cent booklet — 


all free and postpaid. > 
S. C. Johnson & Son, Racine, Wis. —y~4 
The Wood Finishing Authorities = 


I will send you this Genuine 
Edison FiresideOutfit(newest 
model)complete with 1 dozen 


EdisonGold Moulded and Am- 
berol Records, for an absolutely Free Loan. I don’t ask 
any money down or in advance. There are no C. O. D. 
shipments; no leases or mortgages—absolutely nothing 
buta plain out-and-out offer to ship you this phono- 
graph together with a dozen records of your own selec- 
tion on a free trial so that you can hear it and play it 
in your own home. 


Why 1! Want to Lend You This 


I know that there are thousands of people who have never heard the 
Genuine Edison Phonograph. Now, there's only one way to convince 
people that the Edison is superior, and that is to let them actually see 
and hear this remarkable instrument for themselves. is 

am this ° The only way to make you actually real- 
tze these things for yoursel/ is to loan you a Genuine Edison Phonoe 
araph freeand let you try it. 


All I ask you to do fs to invite as 

ou 0 many as possible of your friends to 

hear this wonderful Fireside Edison, 

I feel absolutely certain that out of the number of your friends who will 

hear your machine there will be at least one and probably more who 

will want an Edison of his own, If there isn't (and this sometimes 

happens) I won't blame you in the least. You won't be asked to act 
as our agent or even assist in the sale of a single instrument. 


if You Want to Keep the Phonograph ‘*«'s!"yes 


you wish to 
make the yg your own, you may do so. Either remit us the 
price in full, or if you prefer, we will allow you to pay for it on the 
easiest of payments. 


Our Easy Payment Two dollars a month pays foran 
outht. 


There is absolutely no 
fease or mortgage of any kind, no guarantee from a third party, no 
going before a notary, no publicity of any kind, and the paymentsare 
so very small, and our terms so liberal you never notice payments, 


FRE Justsign thiscoupen now and 

mailitto us. 1 will send you 

our Edison Phonograph Catalog, the F.K.BABSON 
very latest list of Edison Gold Moulded PJ EDISON 
and Amberol Records (1500 of them) and our Free 
Trial Certificate entitling you to this “a PHONOGRAPH 


offer. Sign this coupon or send posta 


or 
letter now. No obligations—get catalog. .@ 

Dept. 1191 
F. K. Babson, Edison Block, Chicago, Ill. 
EDISON PHONOGRAPH Please send me, without any ob- 


Chicago, 
Western Office ;65 Post 
Street, San Francis- 
co, California. Can- 
adian Office : 355 


Block, Sent. Moulded and Amberol Records and 


grand offer, all free. 


 _sODISTRIBUTERS 


DISTRIBUTERS Higations, your New Edison Phono- 


graph Catalog, list of Edison Gold 


Free Trial Certificate entitling me to your 


Portage Ave., 
Winnipeg, 


Adds 
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’ Besides, the usual price has been reduced one-half, and the free instruction book is 
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Don’t Calculate—Let the Slide Rule Do It 


A Mi t k Id There seems to be a misunderstanding about what the slide rule will accompilsh 
Ss a en ea many think it an instrument, the use of which is appliable only to Engineers and 


echnical men. So frequently have I heard this remark that I have decided to 
make an announcement here, that the slide rule is as valuable to any individual who has to do with figures as it is to the 
Technical man. I also want to help you in your work and, therefore, have caused to be inserted in my instruction book, 
simple directions whereby the Banker, Broker, Auditor, Buyer, Inventory Man, Cost Estimator, Printer, Contractor, Salesman, 
Timekeeper, Bookkeeper, Lumber Merchants, etc., can shorten their labor about 90% by the use of this valuable instrument. 
I have explained in simple words how to work out the following examples, some which, no doubt, come under your calling. 


How much interest will be due on $720.00 at 3% for 5 months? Suppose a workman receives $22.00 per week of 48 hours, but he only works 17 
If 850 articles cost $6.30 what will 270 cost? hours; how much is due him, also what is the rate per hour? 
i a d te i S are yiz.: 35 
A bill of goods was bought for $550.00; what price must they be sold at to A hn —_ to laporpomngral yas eee Mag discounts are given, viz.: 35%, 
make a profit of 20% ? , It cost $26.60 to sell a bill of goods amounting to $745.00; what was the per- 
How many sheets of cardboard 20x30 will be required to make 8000 cards 3x5? centage of the cost of selling? 


Some of the above itivehide must use up a great amount of your men’s or your own 
time. wed the aid of this slide rule the answer is given in most cases in a few seconds. 


Engineers, Electricians, Drafts- 
WW men, Superintendents, Managers, 
Master Mechanics, Estimators 
and Business 
At N Your Time is too valuable to waste 
/ in solving problems or checkin 
. \ over the work of others the ol 
way. ‘The Richardson Slide Rule 
will do it mechanically. One of 
the most valuable instruments ever 
offered to mankind is the Slide 
Rule. Not until the above rule 
was designed did it become pos- 
sible for a person of a limited 
education to learn to operate it. 
‘written so you can understand it.’’ 

This oie Rule will multiply, divide, solve proportion, extract the square and cube roots, find the decimal equivalent of vulgar fractions or ‘‘vice versa,’’ calculate 
interest, reentage. In addition to above the rule is direct reading for forty- four other problems, such as the Horse Power of Engines, Pumps, Biles , Belts, 
Water Falls; cise of motor to run a pump; size of duct for ventilating; percentage a recording wattmeter is ‘‘Slow’’ or ‘‘Fast’’; radiation and size grate and steam main 

uired; change gear and pulley p Rr roblems; areas, circumference and diameter of circles. You simply place the key 7 fe ® prablem in the key hole (the ey ey is printed in 
) and answer is given direct, his rule is my latest improved type now being placed upon the market for the first e. ‘See sectional cut’’ curved slide bound with 
Siemioumn. No other like Price $2. 50 with substantial pocket case and instruction boo<. Stock aluminum lixt 5-8 inches with runner. Scales celluloid printed 
and polished in two por bad and washable. It wi ake up your pay roll accounts. Caleulates discounts off list priee. For a Holiday present it has no equal. 


GEO. W. RICHARDSON, "Nav, 4218-24th Place, CHICAGO, ILL. 


POWER AT LOW COST SLAIN BY A SNEER 


They jeered the flyer, they hissed and sneered; 
Kerosene as Fuel races jal The wind blew strong—'twas the wind he feared. 


ERE is Power for you that can always be 
H relied upon. The Colton Modern Kero- 

sene Engine is the most economical, 
simplest and most reliable Power Plant yet 
invented. Its many new improved 
patented features are most valuable 
and are not found on any other 
engine. Power is constant, speed 
regulated without stopping engine 
— adjusts itself instantly to any 


Pan 


SLE TWAT HOLE? 


Fees 


But sneers cut deep and his cheek grew pale; 
He feared the taunt and he feared the gale. 


But sneers cut deeper than swirls of air; 
He clutched the lever and faced them there, 


Helpless he fluttered above the throng, 
Fighting the wind while the planes went wrong. 


Helpless he fell as the great wings veered 
Dead in the midst of the mob that sneered. 


—Cleveland Plain Dealer. 


more power per rating than any engine you 
ever saw. Send for Free Engine at once, 


Arthur Colton Co., 182,2<0sh, S¢ Do Your Own Soldering 


No skill needed. Perfect work. Save the tinsmith’s charges by using 
the modern combined solder and flux. 
Just 


ae apply and heat. Use a candle, gas 
jet, or the Tinol Alcohol Torch. No 
acid or resin. The Tinol flux is non- 


i corrosive and cannot damage the most 
An ideal Do You Smoke? delicate work. If your hardware dealer does not handle Tinol, send us his 
= NOTICE—A Box of Ci ars af name and $1.20 for Tinol Torch and can of Tinol Paste. Literature free. 
to . 
father, HESS & SON, Dept. F, 1215 Filbert St., Philadelphia, Pa. 
brother or humidor FREE. Our way o' 
somebody's introduei ing ** Royal Dream ’’ 
w bran ju: 
brother 4 h& cont cigar. You are entitled to 


bill or money order and we'll 
send to your address at once 


50 Cigars with Humidor for $2.00 


‘ood smoke, get 


SHORT 


In 30 DAYS: NTEED 


A short cut to success is yours. Every business and professional man or woma: 


—every boy and girl should know shorthand. We positive Vy guarantee to teach 
two dollars in an envelope, write ‘ou with perfect success, right in your own home by mail, IN ONLY 3 DAYS. 
name and address plainly, ,mention ousands of qucee essful students prove that we can do it. FREE OK - 
Royal Dream and mai * Shorthand in 30 Days tells every detail of this wonderful new no Rs Te Ns 

you can easily arn sy. ~ that is 50 years adof the rest, in just 
NATIONAL CIGAR CO., Dept. aaeent your spare time. Just a postal brings the fa 


cts. 
CHICAGO CORRESPONDENCE SCHOOLS, 1291 Chicago “House Block, CHICAGO 


$18 Bennett You Carry This Typewriter With You 


rere 
Pie There is $100 worth of writing efficiency condensed in the BENNETT 
LE PEWRITER. It weighs but 4% Ibs. its U.S. A. 
price is only $18, yet it has standard keyboard of 84 char- 
acters, is strictly up-to-date and does perfect work. Can 
be carried with you for use at home, business or on the 
road. Built in famous Elliott Fisher Billing Machine 
Factory. Sold on liberal ‘‘money-back-guarantee.” Get 
posted on this most needed typewriter. Over 22,000 in 
daily use. Write for catalog today. Fine opportunity 
for Agents. Foreign Address 75 Cannon St., London, F. 


P.N. BENNETT TYPEWRITER CO., 366 Broadway, NEW YORK 


& 
3 
A 
Every Colton is sold under a positive, un- ; . 
qualified guarantee to give satisfactory 
service or money refunded. Our company a * 
has been established 27 years. Get it on 
trial and compare its simple, compact con- Co 
] struction, superior quality materials and 
high grade workmanship. You will see it 
operate with less attention and furnishes 
if 
= acquainted with Royal Dream 
1 => 
| 
{ 
—— 
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Anchoring Against Adversity 


By 
FRANKLIN O. KING 


‘“‘Sweet are the Uses of Adversity,’’ said 
Shakespeare, many Years ago. It may have 
been so in Shakespeare’s time, but it is pretty 
Difficult to find any Sweetness in Adversity 
Today. It must be admitted, however, that 
Adversity does .inculeate Thrift and Habits of 
Saving, and so we must agree with the Poet at 
least regarding one of Its uses. 

How many Men of Your acquaintance are 
leading the Gay Life—Saving Nothing—Spendin 
every Cent they make for Foolish Pleasures an 
Indulgences? ‘‘Everybody’s Happy When the 
Sun Shines,’’ and Life to such of These is a 
Rose-Strewn Pathway, with not a Care or a 
Sorrow in Sight. The world is their Oyster and 
They Reck not of the Morrow. Then comes the 
Chilling Wind of Adversity, and Hard Times 
are Staring Them in the Face. Help is being 
laid off at the Factory ; 
the Office Force is Being 
cut down, and Salaries 
are being lowered to meet 
reduced Business. Or, Let 
Us suppose Sickness comes 
to the Head of the House- 
hold, and He who is usu- 
ally so Vigorous and Jovial, 
is Pinned down for Weeks 
to a Bed of Pain, and 
his Family for the First 
Time Feel Keenly the 
Gaunt Fingers of Want 
clutching Them. These are 
instances the Afflictions 
of Adversity, and the Moral 
that Adorns the Tale is: 
—Get The Saving Habit, and 
Learn to Save For a Definite 
Purpose. 

The Best Way I know 
of to Anchor against the 
Storms of Financial Ad- 
versity, My Friend, is to 
Save for a Home which 
will produce an Income, 
and which will at the 
same time Afford a Safe 
and Pleasant Shelter for 
Your Family. For, after all, It is not until a 
Man Owns the Ground He Stands upon, looks 
from his Doorstone to the Shadowed Plumage 
of His Trees, and Plunges a Spade in the 
Ground, that He knows the True Meaning 
ofa Home. The Best Place I know of to Get 
such a Home is in the Rain Belt of Gulf 


* * * 


Please send me your book 


Independence 
With Ten Acres.’’ 


January issue Popular Mechanics 


Two Texas Gulf Coast Products 


Coast Texas, where You can Grow Three Big 
Money-Making Crops a Year on the Same Soil, 
and without a Penny for Irrigation or Fer- 
tilization. 


The U. S. Census of 1900 showed a City Popu- 
lation of 33!; Per Cent. The Census of 1910 
showed a City Population of 46 Per Cent. At the 
Same Rate of Increase another Ten Years will 
Show the Majority of the American People in 
the Cities. Under such Circumstances, don’t You 
Think it would be a Splendid Idea to Own a small 
Tract in Gulf Coast Texas, where You can 
Supply most of the Products the Big Cities Con- 
sume—and at very Profitable Prices? Come 
where Health, Prosperity and Happiness await 
You and where you can soon hock the whole 
World in the Face and say: ‘‘I Owe no Man a 
Dollar.’’ 

Do You Know that Growers of Figs, Straw- 
berries and Early Vegetables clear a Net 
Profit of $300 to $500 an Acre in Gulf Coast 
Texas? Do You Know men have realized 
more than $1,000 an acre 
Growing Oranges in Our 
Country? If You Do Not 
know these things, you 
should read up on the sub- 
ject, and you must not fail 
to get our Book, which 
contains nearly 100 pho- 
tographs of growing Crops, 


etc. 

What would You think 
of a little Town of about 
1,200 People situated near 
our Lands, where they ship 
on an average of $400,000 
worth of Fruit, Vegetables, 
Poultry, Eggs, a 
year? During 1910 this 
Community shipped nearly 
$100,000 worth of Straw- 
berries alone. 

We are situated within 
convenient shipping  dis- 
tance of Three Good Rail- 
roads, and in addition to 
this have the inestimable 
Advantages of Water 
Transportation through 
the Splendid Harbors of 
Galveston and Velasco, so 
that our Freight Rates are Cut Practically in 
Half. The Climate is Extremely Healthful and 
Superior to that of California or Florida — 
Winter and Summer — owing to the Constant 
Gulf Breeze. 

Our Contract Embodies Life and Accident 
Insurance, and should You die, or become totally 
disabled, Your Family, or anyone else You name, 
will get the Farm without the Payment of 
another Penny. If You should be Dissatisfied, 
we will Absolutely Refund Your Money, as per 
the Terms of our Guarantee. 

Write for our Free Book. Fill Out the 
Blank Space in the First Column with Your 
Name and Address, plainl written, and 
mail it to the Texas-Gulf Realty Company. 
1316 Peoples Gas Building, Chicago, Illinois. 
Read It carefully, and then use Your Own Good 
Judgment. 
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NOTIC 


Tin ction S110 
Big Demand for Mechanical Draftsmen. Positions Paying 


Read my advertisements on colored insert front of book 


NOTICE 


Kaku 


FIELD FOR DRAFTSMEN 


$100 to $150 Per Month 


It is perhaps not known to many Readers 
of Popular Mechanics, but especially to the 
ambitious, wide awake, and progressive ones 
and to the large numper of Mechanics reading 
this paper that there is no better field or 
opportunity for advancement than there is 
to the practical and well trained Mechanical 
Draftsman. 


But not that man is wanted who has the 
largest or most expensive library of technical 
school books “at home,” neither the one that 
carries along with him under his arm when 
applying for a position a nicely engraved 
“beautiful Diploma” on paper (costing $59 to 

75 per sq. ft.) nor the “would be” Drafts- 
man that can “copy” a nice looking picture 
from another picture with given dimensions. 

No, the demand is for Draftsmen with 
practical Drafting Room training that can 
“Do Things,” Do it “themselves,” and Do it 
right away “Right.” 


No Employer cares for your Diploma, 
neither for vour set of nice “Books at Home” 
in your Book-case. He wants you to “Deliver 
the Goods” for the money he pays. Jo Draw 
$100—$150 per month, the average Salary 
paid to Draftsmen, you must be able to do 
more than “Only make a Copy” of someone 
else’s drawing. Originality and practical 
ability is demanded of you and this requires 
practical training. 


The quickest and best way to be trained on 
practical Drafting Room work and to get the 
required practical experience is to receive per- 
sonal and individual Instruction from a High 


Grade practical man at the trade, with a 
reputation as the most experienced man in 
training men to become COMPETENT and 
SUCCESSFUL DRAFTSMEN. 


An ordinary Draftsman, not even the best 
Draftsman can teach this trade unless he has 
many years of experience as an Instructor, 
and has ability to impart knowledge that is 
understood and that will s‘ick forever. A 
special gift that 99 out of 100 do not have. 


Mr. P. Dobe, Chief Draftsman of the Engi- 
neers Equipment Co. (inc.) Chicago, with 
20 years experience in training and handling 
men has for a good many years given personal 
individual Instruction by mail with the most 
deserving success, because his Instruction 
work consists of actual practical Drafting 
Room work that gives his personal student 
and apprentice the required practical experi- 
ence. 


He treats each student personally and gives 
him individual practical working instruction 
according to the ability of the student to 
master the work and to advance. His instruc- 
tion is not given as patent medicine the same 
for all alike, and his personal assistance is very 
valucble to anyone. 


Mr. Dobe has been an advertiser in this 
paper for a _ good many years and will send 
his “Successful Draftsmanship” Prospectus, 
6x9, also list of 250 open Draftsmen positions 
and full information free. Anyone earnestly 
interested should write to him personally, his | 
advertisements appear on the special colored 
inserted sheet in front of book. 


Road ik ovr Seg Word 


__ The below reduced size page will be 
read with great interest: 


—I accept for Instruction only a limited number of desirable 
and success-promising students, and not, like schools do, 
anybody and everybody that can pay the price. 


No promises! No money needed! No red tape! 
You can try this all steel, shaft drive grinder with its 
Dimo-Grit (artificial diamond grit) wheels for 30 days 
absolutely free—then if you do not want to keep it 
return it at my expense. You can put all your tools 


in bright, keen condition, and you will be amazed at 
the ease and speed you can do it—grind all your 
i chisels, twist drills, gum your saws,etc., for 30 days free. 


Dimo-Grit, “ the wheel for steel ’”’— 25 times faster than 
the grindstone —10 times more efficient than emery - 


will not draw temper — no need of cooling with water 


Dimo-Grit is the new artificial diamond abrasive, a twin product 
of Carborundum you have heard so much about, but Dimo-Grit is 
j especially adapted to steel, leaving the keenest, smoothest edge. 
Dimo-Grit cuts hardest steel as easily as 
emery does copper. The Dimo-Grit wheels 
of this grinder, turning 4000 revolutions per 
minute, make the hardest job of grinding but 
a few minutes easy work. Prove it by try- 
ing the outfit on your own tools 30 days 
free. Dimo-Grit crystals are really artificial 
diamonds as hard as real diamonds, fused in 
the marvelously hot electrical furnaces at 
Niagara Falls, in which fire brick melts like 
bees-wax and is vaporized like water in a 
kettle. Genuine South African diamonds 
could cut steel no quicker than Dimo-Grit. 
Carborundum wheels furnished if wanted. 


Luther Grinder Mfg. Co. 


309 Michigan St., Milwaukee, Wis. 


Complete Shop Outfit 


The Hummer complete shop outfit embraces 
14 attachments and accessories, supplying 
every sharpening, grinding and polishing 
need. Tool rests and attachments enable 
the apprentice boy to do difficult grinding 
such as twist drills, gumming saws, chisels, 
etc., fully as well as a high paid mechanic 

saves tools — saves time — saves money— 
makes all work easier. Return the coupon 
for Free Trial Offer and free Book today. 


Luther Hummer 


Mechanic’s shop outfit includes 14 attachments— 16 others to select from. No machine 
ever built is like the “Hummer,” it makes tool-sharpening child’s play. Shaft drive like 
an automobile, dust proof ball bearings— runs by foot power as easily as sewing machine 
—engine power can be applied. From the extra attachments such as jig saw, rip 
saw, lathe, drill, etc., you can select what you want. No other machine so moderate 

in price saves money in so many different ways. 5 years guarantee. 


Return this coupon today , 
for 30 Days FREE Trial i 
Send this coupon for 40 page free book and 30 days Free Trial 
Offer—then decide if you want to try our full shop grind- 


ing outfit 30 days free—you do not put yourself under 
any obligations by returning this coupon. Do it today. 


lo i Dimo-Grit Sharpening Stones. Ask your dealer 
’ ; for Dimo-Grit sharpening stones, fastest, smooth- 
' est cutting stones on the market. Look for the 
name “ Dimo-Grit”’ on the stone. 


W. F. HALL PRINTING COMPANY, CHICAGO 


Tool Grinder 


200 Michigan Street, 
Milwaukee, Wis. 


- Please send without cost or obligation | 
your 30 Day Free Trial Offer, and free 
Book’ telling the story of artificial diamond 
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Startling Watch Offer 


READ! 


A Watch Offer Without 
Parallel 


GF Write for our FREE book on watches; a 
book that posts you on watches and watch 
values—explains reasons for our most remark- 

able rock-bottom-price offer DIRECT TO 
YOU on the highest grade Burlington. 


IF YOU WANT a highest grade watch (ladies’ or gentle- 
men’s), or if you ever expect to own such a watch, write 
NOW for the FREE Burlington book. See coupon below. 


We won't “knuckle down” to selling systems among 
dealers, so we have decided to make such a tremen- 


dous and wonderful offer direct to the public on a 
first-class time piece, that no trust, no dealers under contract will or can stop us. You too 
will seize this opportunity to get the “Burlington Special” direct on this wonderful offer. 


You should not buy a worthless watch just because it is cheap. Nor need you 
pay trust prices now for a top-notch watch. The free Burlington book explains. 


a Month at the Rock Bottom Price 
$2.50 a a ae for the world’s most superb time piece? The 


easiest payments at the rock-bottom price—the Rock-Bottom 
price. To assure us that everybody will quickly accept this intro- 
ductory direct offer, we iim cash or easy payments, just as you prefer. 


We ship the watch on approval, prepaid 
No Money Down (your choice of ladies’ or gentleman’s 
open face or hunting case). You risk 


absolutely nothing—you pay nothing—not one cent unless you want the great offer after 
seeing and thoroughly inspecting the watch. 


%. Now Write ‘cb Get the Free Burlington Book 


It will tell you 


xX what you ought to know before THIS BOOKLET will quickly convince you too that 

you even examine a watch. Jt you DO want an independent watch—made in the 

BURLINGTON %O, will tell you the inside facts independent factory that is fighting the trust as 

WATCH CO e about watch prices,and will pest it can by giving better quality and superior 

=. workmanship throughout; we will quickly convince 

Bers, 1%, Blvd. % "thedouble priced products. you that the Burlington watch, on which there is 

Just send yourname and only one rock-bottom price (the same rock-bottom 

reece cantata ane. 2, address today. price everywhere), is THE watch for the discriminat- 

gations and prepaid) your free No Letter is ing buyer; that it is THE watch for the man or 

ook on watches and copy of your Necessary. woman who wants, not the largest selling brand which 

$1,000 pom, _— a. COUPON ae has, but the best watch, the watch bought by 

tions ot ci. oes mont! Will Do experts, THE watch that is absolutely perfect in its many 

oolate of superiority—the Burlington Watch. You will be 

ae on inside facts and prices when you send for the 
lington Company’s free book on watches. 


®%. BURLINGTON WATCH COMPANY 


Dept.1191 19th and Marshall Blvd., Chicago, Ill. 
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